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MENU DATA AND THEIR CONTRIBUTION TO 
FOOD CONSUMPTION STUDIES 


Harry E. ALLIsoN, CHARLES J. ZWICK AND AYRES BRINSER® 


HE purpose of this article is two-fold—to present a summary of meat, 
fish and poultry menu data taken from a cross section of families 
over time and to illustrate some of the contributions that menu data can 
make through supplementing purchase data in food consumption studies. 
In the study described below several useful insights into the behavior 
of the observed families were secured as a result of having menu data 
available in addition to purchase data. The menu data (1) pointed up a 
ranking of the relative importance of meat, fish and poultry items in terms 
of the number of meals provided that was different from the ranking 
based on the quantity purchase data; (2) established a relationship between 
religion and fish consumption which eluded the analysis of the purchase 
data; (3) gave an indication of the importance of various meat, fish and 
poultry substitutes; (4) yielded a measure of taste preference which was 
unrelated to the family characteristics usually identified in studies of con- 
sumer behavior; (5) provided a more comprehensive picture of how con- 
sumption patterns adjusted to meat, fish and poultry price changes than 
was secured from purchase data alone and (6) indicated that restaurant 
meals had a somewhat different menu pattern than meals prepared in the 
home, thus suggesting that for many families data on meat, fish and 
poultry purchases for use in the home are not an entirely accurate reflection 
of the relative importance of the various meat, fish and poultry items in 
their total consumption. 
The data presented in this article were secured from weekly records 
submitted by members of a consumer panel. The panel was recruited 
ptimarily to investigate the methodological problems in collecting panel 


* University of California, RAND Corporation and Harvard University, respec- 
y. The research on which this article is based was done as a group project at 
Harvard University under a grant from the United States Department of Agriculture 
to the Committee on Agricultural Research at Harvard. The authors thank Eugene 


» Austin C. Hoggatt and prepublication reviewers for helpful suggestions on 
several parts of the manuscript. P 8& 
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data and to evaluate the usefulness of panel data in testing hypotheses 


concerning variation in consumer purchase behavior for meat, fish and 
poultry items.’ Panel members were asked to keep a daily record of all 
meat, fish and poultry purchases; of the main dish item and any meat, fish 
or poultry served at noon and evening meals; and of the age and sex of all 
persons two years of age and over who were present at mealtime. 

The unit of observation for this panel study was the economic family, 
which was defined as a group of persons living in the same dwelling, 
sharing a common table and depending upon the pooled income of the 
group for most of their support. The population that was sampled was 
restricted geographically to the town of Medford, Massachusetts. One 
thousand and eleven of an initial sample of 2,551 families serially selected 
from the Medford city directory met the eligibility criteria? for the panel 
Four hundred and ninety-two of these eligible families agreed to partici- 
pate in the panel. One hundred and fifty-four of the families accepting 
panel membership submitted sufficient weekly records to be included in 
the data analysis group.* 


* An account of the analysis of biases in the data from this panel and of the pur- 
chase data relationships with family characteristics and prices has been submitted to 
the U. S. Department of Agriculture for consideration for publication. The initial 
paragraphs of this article are a part of the material included in that manuscript. 

For a more detailed development of the entire project see Harry E. Allison, “An 
Analysis of a Consumer Panel as a Source of Demand Study Data,” and Charles J. 
Zwick, “A Study of the Demand for Meat,” unpublished Ph.D. Dissertations, Depart- 
ment of Economics, Harvard University, Cambridge, Massachusetts, 1954. 

* These eligibility criteria restricted panel membership to families who had family 
incomes between $1,500 and $10,500 after Federal income taxes; who had at least 
two but not over four persons two years of age and over that normally ate at least a 
total of seven noon and/or evening meals per week which were prepared in the 
home; who had an average of not over two noon and/or evening meals per week at 
which guests were present; who purchased at least 90 per cent of their meat, fish and 
poultry at regular retail outlets and who belonged to the white race. The purpose of 
these criteria was to eliminate certain variables and the extreme values of certain 
other variables which might affect the purchase and consumption data being collected 
but which could not be expected to yield sufficient panel members for meaningful 
analysis. 

The limiting effect of these eligibility criteria on specific family characteristics 
should be kept in mind in evaluating the analysis presented in this article. 

* Five hundred and sixty-nine families were ineligible, 411 refused to complete 
the initial interview, 437 never had an opportunity to be interviewed either because 
no one was at home or the family member or members relevant to the interview 
were either not at home or not able to devote time to the interview and 123 were 
classified under miscellaneous including such cases as empty houses, address not 
located, address not a family dwelling and did not speak English. 

4In order to qualify for the data analysis group, a family had to have submitted 
a usable weekly record for at least 26 of the 32 weeks between October 12, 1952, 
and May 23, 1953. An analysis of family characteristic biases in the panel group in- 
dicated that the families qualifying for the data analysis group differed significantly 
from the initial group of families eligible for panel membership only in respect to 
having an upward bias in the educational level of the meal planner. This educational 
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The analysis developed in this article is focused on the main dish served 
at secondary and major meals. “Main dish” was defined as the central 
or major item of the meal as evaluated by the record keeper. The main 
dish, therefore, could range from appetizer through dessert and might or 
might not be or contain meat, fish or poultry. The term “secondary meals” 
includes Sunday evening meals and noon meals for all other days, while 
the term “major meals” includes Sunday noon meals and evening meals 
for all other days. This secondary and major meal classification has been 
used in all cases in the following paragraphs except in the analysis of the 
relationship between family characteristics and the frequency of meals 
at which no meat, fish or poultry items were served. In this latter instance 
the method of coding the data dictated that evening meals be used rather 
than major meals. 

Main dish items were analyzed for the 29 weeks extending from Octo- 
ber 12, 1952, through May 2, 1953. If all 154 panel families had submitted 
records for each of these 29 weeks, there would have been a total of 
4466 records; however, 74 records were either missing or incomplete. 
Thus, the main dish tabulations account for a total of 4,392 weekly rec- 
ords or 61,488 meals—30,744 secondary meals and 30,744 major meals. 
The analysis of relationships between family characteristics and the num- 
ber of non-meat, -fish and -poultry evening meals covered the 32 weeks 
from October 12, 1952, through May 23, 1953. One hundred and fifty-one 
families were used in the latter analysis and in that dealing with the 
relationship between family characteristics and restaurant meals with the 
exception of one analysis category where only 141 families could be 
classified. 

In evaluating the results presented in the following paragraphs, several 
aspects of the data should be kept in mind. 

1. The data reflect the main dish patterns of a restricted group, both 
in a geographic and a family characteristic sense. Therefore, pro- 
jections of the results into more general populations must be made 
with care, e.g., the relatively large fish consumption probably reflects 
the coastal location, and the concentration of baked bean main dishes 
that occurred on Saturday night is very likely largely the phenome- 
non of an even more limited area. 

2, The 29-week period of data collection included Lent. The distribution 
of main dish items may, therefore, be biased in favor of fish and non- 
meat, -fish and -poultry main dishes relative to a similar distribution 
developed from annual data. 


bias would be reflected in the main dish analysis presented in this article to the 
degree that there was a relationship between the educational level of the meal 
planner and the types of items purchased for preparation in the home or the methods 
of preparation used or both. 
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3. Main dish items are related to purchases which, in turn, are related 
both to prices during the period of observation and to the family 
characteristics of the sample observed. 

4, The 29-week period of menu data analysis extended from October 12 
to May 2, thereby excluding any observation of summertime consump. 
tion, 

5. If any food at all was served in the home for a particular secondary or 
major meal, this was counted as a meal eaten in the home regardless 
of the number of individuals present, and the main dish served was 
included in the analysis. Thus, a given main dish may represent the 
consumption pattern of all family members or of only one family 
member. This variation among families in the proportion of members 
present at given meals is particularly significant in the case of sec- 
ondary meals. 

6. A small residual of meals which could not be classified as containing 
or not containing meat, fish or poultry has been ignored throughout 
the analysis. In all instances these meals represented less than one half 
of one per cent of the meals being analyzed. 

General distributions for secondary and major meals. Percentage distri- 
butions of secondary and major meals by several classifications are given in 
Table I. The first basis of classification indicates that a much greater num- 
ber of the major meals eaten in the home® were centered around a main 
dish item containing meat, fish or poultry than was the case with secondary 
meals, Eighty per cent of all major meals and 38 per cent of all secondary 
meals were in this category. The percentage for meals at which no food was 
eaten in the home was about twice as large for the secondary meals as for 
the major meals. Twenty-one per cent of the secondary meals and 10 per 
cent of the major meals were in this category. 

The second classification of Table I is not based on the main dish item 
alone but rather on whether any meat, fish or poultry at all was served at 
the meal. The distributions closely parallel those of the first classification, 
since the number of meals having a main dish item containing no meat, 
fish or poultry but having meat, fish or poultry served in addition were 
a very small proportion of the total for both secondary and major meals. 

The third classification breaks down the “main dish containing meat, 


* Even if the meal in the home consisted of nothing but a cup of tea, it was con- 
sidered a meal eaten in the home. Only when no food at all was eaten in the home 
were meals classified in the category of “no food eaten in the home.” Home-packed 
lunches eaten away from home were not considered as food eaten in the home nor 
were such sandwiches included in the main dish category because this category ap- 
plied only to those meals actually eaten in the home. While the content of the home- 
packed lunches was not secured because of the already large demands on the record 
keeper, the quantities of meat, fish and poultry consumed in home-packed lunches 
were included in the quantity purchase data. 
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I. PERCENTAGE DistRIBUTION OF SECONDARY AND Major By Type or Mzat, 
154 Famitres Over Pertop or 29 Werks, Mreprorp, MASSACHUSETTS, 
OctToBErR 12, 1952-May 2, 1953 


Meal 


Type of Meal Secondary 
Secondary Major and Major 
Number of Meals 30,744 30,744 61,488 

(Percent) (Percent) (Per cent) 
Main dish contained meat, fish or poultry 38 80 59 
Main dish contained no meat, fish or poultry 41 10 25 
No food eaten in the home 21 _10 _16 
Total 100 100 100 
Meat, fish or poultry served 39 81 60 
No meat, fish or poultry served 40 9 94, 
No food eaten in the home 21 10 _16 
Total 100 100 100 
Main dish meat, fish or poultry—first serving 29 67 48 
Main dish leftover meat, fish or poultry* 9 13 11 
Main dish contained no meat, fish or poultry 41 10 25 
No food eaten in the home 21 10 _16 
Total 100 100 100 
No guests? present 71 81 76 
Guests present 8 9 8 
No food eaten in the home 21 10 _16 
Total 100 100 100 
Food eaten in the home 79 90 84 
No food eaten in the home _21 _10 16 
Total 100 100 100 


* Major meals include Sunday noon meals and evening meals for other days; secondary 
meals include Sunday evening meals and noon meals for other days. 
_ > Includes all meat, fish and poultry regardless of whether it was or was not the main dish 
item. 

* Dishes served the second time with little modification. 

4 Those who were not regular family members and who were not present for more than 14 
consecutive or nearly consecutive noon and evening meals. 


fish or poultry” category into those dishes served for the first time and those 
dishes left over from a previous meal. “Leftover” here applies only to 
dishes served for the second time in unmodified or only slightly modified 
form, e.g., roast chicken served for the second time as cold chicken or as 
warmed-over roast chicken was called a leftover; but if for the second 
serving the same roast chicken was transformed into a new dish such as 
chicken a Ja king, it was not considered a leftover at the second serving.® 
Data on leftovers were not collected for dishes containing no meat, fish 


*The desire here was to place the differentiation on the effort and imagination 
involved in Preparing a particular dish and not on whether or not part of the in- 
gredients had previously been on the family table. 
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or poultry. More major meals than secondary meals were based on leftover 
meat, fish or poultry main dish items—18 per cent of the major meals as 
compared to nine per cent of the secondary meals. However, about one- 
fourth of the secondary meal main dishes that contained meat, fish or 
poultry were leftovers, while about one-sixth of the major meal main dishes 
containing meat, fish or poultry were leftovers. 

The fourth classification of Table I presents the percentage of meals at 
which guests were present. Guests were defined as those who were not 
regular family members and who were not present for more than 14 con. 
secutive or nearly consecutive noon and evening meals. Nine per cent of the 
major meals had guests present, while guests were present at eight per cent 
of the secondary meals. If these are converted to meals at which guests 
were present as a percentage of meals eaten in the home, the figure is 
approximately nine per cent for both meals. 

Importance of different main dish items. The distribution of main dish 
items containing meat, fish or poultry by type of item for major and 
secondary meals is given in Table II. Sandwiches’ accounted for 46 per 
cent of the meat, fish and poultry main dish items served at secondary 
meals. Fish items ranked next in importance at the secondary meals. At 
major meals, beef items ranked first, fish items second, pork items third and 
meat casseroles fourth. 

The main dish percentages for fish and pork illustrate the contribution 
of menu data in pointing up the relative importance of substitute food 
items in terms of the number of meals provided as opposed to a purchase 
data analysis of the relative importance of such items in terms of quantities 
or expenditures. The average weekly purchases of pork by the panel 
families were generally from two to three times larger in terms of total 
pounds than the purchases of fish; yet, the panel families secured a slightly 
greater percentage of their meat, fish and poultry main dishes from fish 
than from pork. Consideration of pork casseroles and sliced cold pork 
would serve to modify this statement, but the general direction of the 
statement would still be valid. The inclusion of chowders would, of course, 
tend to fortify the statement. 

The relative frequency distributions of main dishes containing no meat, 
fish or poultry are given in Table III. No quantity or expenditure data 
were collected on meat, fish and poultry substitutes; however, the menu 
data of Table III give an indication of the ranking of the substitute items 
with respect to each other. Sandwiches made up 30 per cent of the 
~ Sandwiches have been classified only either as containing meat, fish or poultry, 
or as containing no meat, fish or poultry. Breakdowns such as beef items or por 
items exclude beef or pork items eaten in sandwiches, e.g., when listed as being eaten 


in sandwiches; hamburgers, frankfurters or ham were tabulated only under meat, 
fish or poultry sandwiches. 
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II. Percentace DistrrsutTion or Main Disu Items Contarnine Maat, or 
Pouttry BY Type or Item, SeconpARY AND Masor Mrats,® 154 Faminires Over A 
Periop or 29 Werks, Meprorp, Massacuusetts, OcTroser 12, 1952-May 2, 1953 


Meal 
Type of item 
Secondary Major aad Maier 
Number of Meals 11,617 24 ,463 36 ,080 
(Per cent) (Per cent) (Per cent) 
Meat 
Beef 8 25 20 
Pork 4 12 9 
Lamb 2 5 4 
Veal 1 Q Q 
Other meat 
Meat casseroles 6 10 9 
Sliced meats not in sandwiches? 3 5 4 
Spaghetti and macaroni with meat 1 3 Q 
Frankfurters with or without baked beans* 4 6 5 
Meat and eggs 5 1 2 
All other meat 1 1 1 
Fish 9 13 12 
Poultry 5 8 7 
Unclassified meat, fish or poultry? 
Sandwiches® 46 Q 17 
Other 5 7 6 
Total 100 100 100 


* Major meals include Sunday noon meals and evening meals for other days; secondary 
meals include Sunday evening meals and noon meals for other days. 

> Includes beef, pork, lamb and veal items eaten cold or warmed in gravy and lunch meat 
og that were fried. The latter category accounted for 13 secondary and 23 major meal main 

ish items. 

¢ Excludes frankfurters with sauerkraut or frankfurters specifically indicated as being eaten 
in sandwiches. 

4 Includes meat items, fish items and poultry items which could not be separated owing to 
the method of coding, e.g., sandwiches; some cold items; creamed meat, fish or poultry dishes 
and stewed meat, fish or poultry dishes (but not stews). 

* Often includes soup; soup and sandwich meals were coded as sandwich meals. 


secondary meal main dishes containing no meat, fish or poultry; soup 
only was second in importance with 27 per cent and eggs ranked third 
with 12 per cent. At the major meal soup only with 29 per cent was the 
most important of the main dishes containing no meat, fish or poultry, 
while eggs with 13 per cent had moved up to second place, and non-meat 
spaghetti and macaroni with 11 per cent was a close third. Baked beans, 
cheese, sandwiches and pancakes and waffles followed in that order. 

The listing in Table IV gives some indication of the over-all importance 
of substitute dishes for meat, fish and poultry and in addition gives a 
relative ranking to the most important meat, fish and poultry dishes. Main 
dishes containing no meat, fish or poultry were most important at sec- 
ondary meals. Soup only, pancakes and waffles and cheese were all among 
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III. Percentace Distrisution oF Disues Contarnine No Meat, Fisq OR 
Povuutry* By or Disa, SecoNDARY AND Major Mrats,> 154 Famitres 
Prriop or 29 WreEexs, Mreprorp, Massacuvusetts, OcToBER 12, 1952-May 2, 1958 


Meal 
Type of dish 
Secondary 
Secondary Major and Major 
Number of Meals 12,440 8,010 15,450 

(Per cent) (Per cent) (Per cent) 
Eggs° 12 13 12 
Spaghetti and macaroni 4 11 5 
Baked beans® 1 9 8 
Cheesef 3 9 4 
Pancakes and waffles 7 6 7 
Vegetables 1 4 Q 
Soup only Q7 29 Qt 
Sandwiches® 30 8 26 
Salads 5 3 4 
Other light lunch items® 8 3 7 
All others 2 5 8 
Total 100 100 100 


* Two per cent of the secondary meals and nine per cent of the major meals had meat, fish 
or poultry served with the main dish. The percentage distributions of main dishes containing 
no meat, fish or poultry for meals at which no meat, fish or poultry was served were within one 
per cent of the above distributions in all categories. 

> Major meals include Sunday noon meals and evening meals for other days; secondary 
meals include Sunday evening meals and noon meals for other days. 

© Includes all eggs except in salads. 

4 Without meat or cheese. 

e Without frankfurters. 

f Rarebits and casseroles, including macaroni and cheese. 

£ Often includes soup; soup and sandwich meals were coded as sandwich meals. 

h Includes items such as cereal, fruit, crackers and milk, dessert items and toast and tea. 

i Includes items such as pizza and non-meat ravioli. 


the 12 most frequently served secondary meal main dish items. In 
addition, the aggregated categories of sandwiches, eggs and salads were 
to a large degree made up of items containing no meat, fish or poultry and 
the group of spaghetti and macaroni included non-meat spaghetti and 
macaroni. The only entirely non-meat, -fish and -poultry dish among the 
first 12 major meal main dish items was soup only. Here, as in the 
secondary meals, the sandwiches were both those containing and not con- 
taining meat, fish or poultry and the spaghetti and macaroni category in- 
cluded meat and non-meat dishes. 

Sandwiches, the most frequent main dish at secondary meals, ac- 
counted for about three-eights of all the secondary meal main dishes. 
Soup only, eggs and salads were second, third and fourth respectively. 
Beef steak was the high-ranking main dish served at major meals, Ham- 
burger, frankfurters, and roast beef were second, third and fourth respec- 
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Taste IV. THe 12 Main Disues Most FrReQuentiy SERVED AT SECONDARY AND Magor 
Meats,® RANKING PERcENTAGE BasED Upon ALL SECONDARY OR Masgor MEALS 
Eaten at Home, 154 Famrures Over a Pertop or 29 Weeks, Meprorp, Massa- 

CHUSETTS, OcTOBER 12, 1952-May 2, 1953 


Secondary meals Major meals 
Main dish Ranking per cent Main dish Ranking per cent 
Number of meals eaten at home 24,193 27 , 552 
(Per cent) (Per cent) 

Sandwiches> 37.6 Beef steak 8.9 
Soup only 13.9 Hamburger 5.1 
Eggs? 8.5 Frankfurters with or without baked 
Salads 4.2 beans*® 5.1 
Pancakes and waffles 3.6 Roast beef 4.9 
Spaghetti and macaroni? 2.9 Sliced meats not in sandwiches? 4.5 
Frankfurters with or without baked Pork chops 3.9 

beans 17 Spaghetti and macaroni 3.8 
Chowders 1.6 Fried fish or fish cakes 3.6 
Sliced meats not in sandwiches? 1.5 Sandwiches 3.2 
Hamburger 1.4 Soup only 8.1 
Steak 1.2 Roast poultry 2.8 
Cheese® 1.2 Meat loaf 2.5 
Per cent of total meals eaten at home 

accounted for by the 12 dishes 79.3 51.4 


* Major meals include Sunday noon meals and evening meals for other days; secondary 
meals include Sunday evening meals and noon meals for other days. 

> With or without meat, fish or poultry; in the case of sandwiches, soup is often included 
because soup and sandwich meals were coded as sandwich meals; in the case of spaghetti and 
macaroni, macaroni and cheese is excluded. 

¢ Excludes frankfurters with sauerkraut or frankfurters specifically indicated as being eaten 
in sandwiches. 

4 Includes beef, pork, lamb and veal items eaten cold or warmed in gravy and lunch meat 
= that were fried. The latter category accounted for 13 secondary and 23 major meal main 

ish items. 

¢ Rarebits and casseroles, including macaroni and cheese. 


tively; thus, beef items were the most frequent ingredient in the major 
meal main dishes. 

Distribution by day of the week. Table V presents the percentage 
distribution of certain types of major meals by the days of the week. The 
two weekend days accounted for the smallest percentage of meat, fish 
and poultry main dishes. The low percentage on Sunday, however, was 
more a reflection of fewer meals eaten at home than of any relative shift 
between meat, fish and poultry main dishes and non-meat, -fish and 
‘poultry main dishes. 

Main dishes containing no meat, fish or poultry were most frequent at 
Friday major meals. Later paragraphs will indicate that this concentration 
was in all probability a function of religious influences. The second high- 
est frequency of non-meat, -fish and -poultry dishes occurred on Saturday. 
This concentration appears to stem from a decided Saturday preference 
for baked beans which becomes more pronounced when main dishes of 
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V. Percentace DistripuTion oF Major MEats* IN THE INDICATED CATEGORIEg py 
Day or Week, 154 Famiires Over A Periop or 29 WrEEKs, MEpForp, 
MASSACHUSETTS, OcTOBER 12, 1952—May 2, 1953 


Main dish served 
No food 


Day Meat, fish Non-meat, Meat, fish Guests eaten in 


and -fish and and poultry poesent the home 
poultry -poultry _ leftovers 
Number of meals 24,463 $3,010 3,871 2,617 3,192 

(Per cent) (Percent) (Percent) (Per cent) (Per cent) 
Sunday* 13 11 5 24 26 
Monday 15 13 31 8 8 
Tuesday 16 11 23 10 8 
Wednesday 15 14 15 11 10 
Thursday 14 13 15 14 16 
Friday 14 20 6 14 14 
Saturday 13 _18 _5 19 18 
Total 100 100 100 100 100 
Per cent of total major meals 80 10 13 9 10 


® Major meals include Sunday noon meals and evening meals for other days; secondary 
meals include Sunday evening meals and noon meals for other days. 


frankfurters and baked beans are added to the main dishes of baked 
beans. Twenty-four per cent of all the Saturday major meals eaten at 
home had baked beans or baked beans and frankfurters as the main dish 
item.® 

In Table V the distribution of major meals at which leftover meat, fish 
or poultry items were the main dish points up a decided carry-over of the 


*If one is willing to accept the assumption that an additional block of Saturday 
major meals, where frankfurters alone were recorded as the main dish, generally had 
baked beans served with the frankfurters, the 24 per cent would be raised to a max- 
mum of 35 per cent of all Saturday major meals eaten at home. The bases for this 
assumption are as follows: First, the format of the weekly record was such that if 
the record keeper considered the meat dish to be the main dish item, no notation 
was required of what supplementary items were served. In the case of a non-mett, 
-fish or -poultry main dish item it was, however, necessary to indicate if any meat, 
fish or poultry was served and if so, what the item was, Thus, if baked beans were 
recorded as the main dish, the record showed whether or not frankfurters were served 
with the beans. However, the reverse did not hold; i.e., if frankfurters were recorded 
as the main dish, there was no requirement to indicate that baked beans were or were 
not a part of the same meal. In many cases the record keeper circumvented the prob- 
lems of determining the main dish item by recording it as a “joint product”; ie, 
frankfurters and beans. The concentrated frequency on Saturday evening of frank- 
furters and baked beans as the main dish or baked beans as the main dish with 
frankfurters served, suggests that in all probability a large number of the frankfurter 
main dishes were in fact frankfurters with baked beans. An additional factor sup- 
porting this assumption is that the number of main dishes of frankfurters alone at 
major meals was exceedingly small on all other days of the week than Saturday. 
Actually, the number of main dishes of frankfurters alone on Saturday evening 
increased 800 per cent over the next highest number at major meals. 


fe 
W 
ho 
in 
ho 
at 
TA 

M 
Fi 
Po 
U 
Ne 
M 
m 
to 
di 
a 
( 
Se 
i 
¢ 
f 


MeENvu DatTA AND Foop CoNSUMPTION STUDIES 1l 


‘ORIES BY 


weekend meat, fish and poultry main dishes into the Monday and Tuesday 
major meals, Friday, Saturday and Sunday major meals all had relatively 
few leftover items served. Sunday ranked highest both in major meals at 
No food which guests were present and major meals when no food was eaten at 


rela home, while Saturday was second highest in both distributions. Monday 
in addition to being leftover night, was no-guest night and also eat-at- 
8,192 home night. 
ae A breakdown by the day of the week, of the types of main dishes served 
A at major meals is given in Table VI. The data again point up Sunday 
8 
a TaBLE VI. PERCENTAGE DISTRIBUTION OF THE TYPE OF MAIN Disu SERVED AT Masor MEALs* 
16 BY Day or THE WEEK, 154 Famiuies Over A Periop or 29 WEEKs, 
4 Meprorp, Massacuusetts, Octoser 12, 1952—-May 2, 1953 
18 
100 Day of the week 
Type of Main dish Fe 
10 Sun. Mon. Tue. Wed. Thurs. Fri. Sat. ~~ 
econdary J Number of meals 4,392 4,392 4,392 4,392 4,392 4,392 4,392 30,744 
(Per (Per (Per (Per (Per (Per (Per (Per 
cent) cent) cent) cent) cent) cent) cent) cent) 
baked Meat 53 66 68 61 61 18 62 56 
Fish i g 4 9 4 47 4 10 
aten at — 4 a 12 9 8 5 6 3 z 7 
Unclassified meat, fish or 
in dish poultry> 8 6 8 7 
Non-meat, -fish and -poul- 
. try 7 9 8 10 9 14 12 10 
at, fish Meals no food eaten in 
- of the the home 19 6 6 8 2 10 #4=18 10 
Total 100 100 100 100 100 100 100 100 
saturday 
ally had *Major meals include Sunday noon meals and evening meals for other days; secondary 
a maxi- meals include Sunday evening meals and noon meals for other days. 
for this > Includes meat dishes, fish dishes and poultry dishes which could not be separated owing 
that if to the method of coding, e.g., sandwiches; some cold items; creamed meat, fish or poultry 
neteties dishes and stewed meat, fish or poultry dishes (but not stews). 
y meat, as having the most major meals at which no food was eaten in the home. 
ns = Other points of interest are the Sunday increase in the frequency of 
des serving poultry and the Friday decrease in meat and poultry dishes and 
or were increase in fish and non-meat, -fish and -poultry dishes. This decided 
ae shift on Friday in the pattern of main dish items strongly suggested the 
f frank. § Possibility of a religious influence, although an analysis of the purchase 
sh with § data had failed to reveal any religious effect. 
— Table VII gives the distribution of Friday evening meals by type of 
ee a dish for Protestant and Roman Catholic families. Both groups exhibited 
aturday. a concentration of fish main dishes on Friday as compared to all families 
ing had at all major meals other than Friday. The shift of the Roman Catholic 
families, however, was more pronounced. The effect of religion is further 
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Tas VII. PercentaGE OF THE oF SERveEp at Frinay 
ninG Meats at Att Major Meats Oruer Fripay ror Roman Catuouic, 
PROTESTANT AND ALL Famities, Meprorp, Massacuusetts, OcTOBER 12, 1952- 


May 2, 1953 
Friday evening meal All major 
meals oth- 
ies eligious fai er than 
Type of main dish All Friday for 
Roman Protes- families® all 
Catholic? —__tant> families 
Number of meals 2,020 1,974 4,392 26 , 352 
(Per cent) (Per cent) (Percent) (Per cent) 
Meat 4 34 18 62 
Fish 57 38 47 4 
Unclassified meat, fish or poultry‘ 6 9 8 ” 
Non-meat, -fish and -poultry 21 7 14 9 
Meals at which no food waseateninthehome 12 - 10 11 
Total 100 100 100 100 


Per cent of meat, fish and poultry main dishes 
that were fish 85 45 62 5 


* Includes 71 families. 

> Includes 69 families. 

© Includes 154 families. Fourteen of these families are of mixed faiths or faiths other than 
i Catholic or Protestant. These 14 families accounted for nine per cent of the total major 
meals. 

4 Includes 154 families. 

e Less than one-half of one per cent. 

f Includes meat dishes, fish dishes and poultry dishes which could not be separated owing to 
the method of coding, e.g. sandwiches; some cold items; creamed meat, fish or poultry dishes 
and stewed meat, fish or poultry dishes (but not stews). 


illustrated in Table VII through the non-fish main dishes. Roman Catholic 
families had a greater reduction in meat and poultry main dishes and a 
greater increase in non-meat, -fish and -poultry main dishes than the 
Protestant familities.° 


* First, 62 per cent of the main dish items of all families for all major meals other 
than Friday were meat dishes. On Friday this percentage dropped to four per cent 
for the Roman Catholic families but only to 34 per cent for the Protestant families. 
All of this four per cent for the Roman Catholic families does not necessarily con- 
stitute a disregard of religious convictions, because it was permissible to eat meat 
on some of the Fridays during the analyzed period. On the other hand this four per 
cent would be biased downward if there was any reluctance on the part of Roman 
Catholics to report meat dishes when these were served on Fridays. Second, in the 
case of poultry main dishes, the average for all families for all major meals other 
than Friday was seven per cent. On Friday the Roman Catholic group prepared less 
than one-half of one per cent of their main dishes from poultry items, while the 
Protestant group still had five per cent of their main dishes from this source. Third, 
the distribution of main dishes containing no meat, fish or poultry involves no com- 
parable concept to the “Friday fish” expression which may actually cut across reli- 
gious background; therefore, any decided Friday shift in this category should pri- 
marily be a reflection of a religious influence. All families prepared nine per cent 
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Eventne Meats at Warcu no Fisu or Pouttry Items Were SERVED, 
151 Famiuies over A 82-WrEEK Periop, Meprorp, MassacHUsETTs, 
OctToBER 12, 1952-May 28, 1953 


Value of com- 


Family characteristic puted statistic> 


Correlation 

coefficients 
Family size® — .0709 
Income® — .0848 
Age of meal planner® — .0948 
Education of meal planner‘ -. .0208 
Occupational status of meal planner .0410 
Religion® .0418 
Ethnic background! — .1168 

Chi-square 
Family typei 6 .668*« 


* Coded as the actual number of evening meals eaten in the home at which no meat, fish or 
poultry items were served during the entire 32-week period. 

> None of the computed statistics were significant at the .05 level. 

¢ Coded in adult-meal equivalent units. Male 10 years and over counted as 1, female 10 years 
and over counted as .9 and child under 10 counted as .4. These values were weighted by the 
number of secondary and major meals eaten in or from the home—a major meal being given 
twice the weight of a sxcondary meal. 

4 After Federal income taxes, coded in hundreds of dollars; the range was from $1,400 to 
$8,000. 

® Coded in five year intervals; the range was from 21 to 88 years. 

{No high school coded 0, high school incomplete coded 1, high school completed coded 2 
and vocational school after high school and some college coded 8. 

¢ Working less than 12 hours per week coded 0, working 12 hours or more but not full-time 
coded 1, and working full-time coded 2. 

1 One or both family heads non-Catholic coded 0 and both family heads Catholic coded 1. 

i Meal planner’s parents both born in the United States coded 1 and all other coded 0. 

i Includes only 141 families. Classification based on two adults with no children, adults with 
some children under 10 years and adults with all children over 10 years or all adults. 

* Four degrees of freedom. 


Relationship between the number of non-meat, -fish and -poultry eve- 
ning meals and major family characteristics. No significant relationships*° 
were found between the various family characteristics and the frequency 
of evening meals at which no meat, fish or poultry items were served. 


of their other-than-Friday main dishes for major meals from non-meat, -fish or 
‘poultry sources. Compared to this nine per cent, Friday evening main dishes con- 
taining no meat, fish or poultry onlin for 21 per cent of the main dishes served 
by Roman Catholic families and for only seven per cent of those served by Protestant 
families, And fourth, the Roman Catholic families had a higher percentage of Frida 
evening meals at which no food was eaten at home than the Protestant families had. 
This, too, may be a reflection of religious background. An investigation of restaurant 
meals eaten by the panel families indicated that seafood was by far the most fre- 
~ item eaten in restaurants rather than in the home. While religion did not affect 
e frequency of eating out, it may have been related to the choice of eating out on 
tiday evening. 
” At the .05 level. 
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Table VIII" presents the zero order correlation coefficients and a chi. 
square that were computed.’? Two problems arose in assembling the data 
for these relationships. First, some weekly records were missing for some 
of the panel families. Second, the number of evening meals eaten at 
home differed among families. Data for the missing records were esti- 
mated by using the average number of non-meat, -fish and -poultry meals 
per week as determined from the completed records of the particular 
family. No adjustmnet, however, was made for between-family variations 
in the number of evening meals eaten at home. This in effect meant that 
meals eaten away from home were considered to have had meat, fish 
and poultry served. 

Further probing of the relationships involving the number of non-meat, 
-fish and -poultry evening meals indicated that this variable had a degree 
of stability over time’® and had a statistically significant—although not 
quantitatively important—relation to the purchase data.* These relatjon- 
ships, along with those presented in Table VIII, suggest that the number 
of non-meat, -fish and -poultry evening meals represented family con- 
siderations, e.g., a taste preference for a certain number of non-meat, 
-fish and -poultry meals, which contributed to the explanation of meat, 


“It should be noted that coding methods dictated that this analysis be based on 
evening meals instead of on major meals and on meals at which no meat, fish and 
poultry were served instead of on meals with non-meat, -fish and nee main 
dishes. The former would increase the number of non-meat, -fish and -poultry ob- 
servations for most families because of the use of Sunday evening meals instead of 
Sunday noon meals; while the latter would decrease the number of non-meat, -fish 
and -poultry observations for those families who sometimes had non-meat, -fish and 
-poultry main dishes but did serve meat, fish or poultry during the meal. 

*A multiple regression relationship with the number of non-meat, -fish and 
-poultry evening meals as the dovenent variable and the first seven variables of 
Table VIII as dependent variables also failed to produce any relationships that were 
significant at the .05 level. 

* The correlation coefficient between the number of non-meat, -fish and -poultry 
evening meals served by a family during the six weeks from October 12, 1952, 
through November 22, 1952, and the number of such meals served by the same family 
during the six weeks from April 12, 1953, through May 23, 1953, was .5667 with 
139 — of freedom (only 141 families could be used for the six-week compati- 
sons). 

“The correlation coefficient between the number of non-meat, -fish and -poultry 
evening meals served by a family and the total pounds of meat, fish and poultry 
purchased was —.2444 with 149 degrees of freedom. The partial regression coefficient 
for number of non-meat, -fish and -poultry evening meals was —.2056 with a standard 
error of .0528 when this variable was added to the multiple regression equation in 
which total pounds of meat, fish and poultry was already a function of family size, 
income, education of the meal planner, family religion’ and employment status of 
the meal planner. And the correlation coefficient between the number of non-meat, 
-fish and -poultry evening meals in one period (the six weeks from October 12, 1952, 
through November 22, 1952) and the total pounds of meat, fish and poultry purchased 


in another period (the six weeks from April 12,.1953, through May 23, 1953) was 
—.1741 with 139 degrees of freedom. 
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fsh and poultry purchases and which were not correlated with the 
family characteristics usually identified in food consumption studies. 
Thus, researchers who are conducting food studies involving attempts to 
— natch families for the purpose of setting up experimental and control 


a chi- 
e data 


” . groups or for the purpose of replacing dropouts from a consumer panel, 

oe may find certain menu data such as the number of non-meat, -fish and 

meals poultry evening meals a useful addition to their list of variables to be 

ticular hed 

matched. 

‘ations Despite the relation between the level of non-meat, -fish and -poultry 

it that evening meals and the purchase data, a correlation coefficient relating 

t fish changes in the number of non-meat, -fish and -poultry evening meals to 
changes in the total pounds of meat, fish and poultry purchased not only 

—_ was insignificant but also carried an inconsistent sign.’* The price of all 


legree beef cuts had dropped between the two periods used for these change 


h et computations. The panel families had responded to this price drop by 
ation- making a substantial increase in beef purchases.’* If, in fact, the number 
umber of non-meat, -fish and -poultry evening meals was largely a reflection of 
es budgetary restrictions, then the increase in beef consumption in response 
meat, to the decline in beef prices should be negatively correlated with changes 
am, in the number of non-meat, -fish and -poultry evening meals. The coeffi- 
ad cient, —.0897 with 139 degrees of freedom, computed for this relationship 
h he had a negative sign, but it was not significant at the .05 level. In order to 
main provide a further check on the possibility of a significant relationship, the 
bie changes in the number of non-meat, -fish and -poultry evening meals for 
ak only those families actually increasing their quantity of beef purchases 
h and between the two periods were related to their changes in pounds of beef 
pe purchased. Again the sign was negative but the coefficient was insignifi- 
er cant, —.0528 with 104 degrees of freedom.’’ Thus the reaction of panel 
; were families to the changes in meat, fish and poultry price levels and price 
oultry “The changes computed for this relationship were changes in the individual 
1952, family level of each of the two variables between the six-week period from October 
family 12, 1952, through November 22, 1952, and the six-week period from April 12, 1958, 
- with i May 23, 1953. The resulting coefficient was .0328 with 139 degrees of free- 
npari- om. 

“The price index of beef cuts had dropped about 31 per cent between the two 
oultry periods and total pounds of beef purchased had increased about 22 per cent. 
oultry “It is true that pork prices rose between the two periods; but while there was 
icient areduction in quantity of pork purchased, the analysis of the purchase data did not 
ndard suggest that the increased pounds of beef were primarily substitutes for the de- 
on in creased pounds of pork. The families increasing their purchases of beef were ap- 
' size, parently mainly a different group from those decreasing their purchases of pork. 
us of The correlation coefficient for the relationship between the changes in purchased 
meat, pounds of pork between the two periods and the changes in number of non-meat, 
1952, ‘ish and -poultry evening meals was insignificant at the .05 level —.1866 with 139 de- 
hased gtees of freedom. As in the case of total pounds, the sign was inconsistent with what 
) was should be expected, 
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relationships apparently did not take the form of changes in the number 
of non-meat, -fish and -poultry evening meals but rather took the form of 
a reduction of the number of meat, fish and poultry stretching dishes 
and/or an increase in the size of individual meat, fish and poultry sery. 
ings. 

Steals eaten in restaurants. From the outset it was recognized that as 
a result of meals not prepared in the home, i.e., meals eaten in restaurants 
or at the home of others, the weekly purchase records of the majority of 
the families would not include all of the meat, fish and poultry they 
consumed even though the records were completely accurate. A reason. 
able adjustment could be made for the effect of meals eaten away from 
home on the total pounds purchased for the family by weighting each 
family member by the number of his or her meals that were prepared in 
the home in a given week, i.e., the number of meals eaten in the home 
plus the number of home packed lunches eaten away from home. How. 
ever, such an adjustment could not take into account the point that meals 
not prepared in the home may be largely different from meals prepared 
in the home. Purchase data from the weekly records would give an 
undistorted view of the relative position of the different meat, fish and 
poultry items in the total family consumption only if meals not prepared 
in the home were similar to those prepared in the home. 

The following paragraphs report on a limited attempt to determine the 
nature and extent of restaurant meals eaten by the panel families.'® Meals 
eaten in the homes of others were omitted because the element of menu 
choice was normally absent. The restaurant meals analyzed were limited 
to evening meals on weekdays or noon and evening meals on week-ends 
or holidays at which two or more adult members of the family ate out 
together. This restriction was imposed primarily to by-pass the working 
members’ lunches.”® 

Relationship between family characteristics and eating out. Table IX 
presents the relationship between family characteristics and the fre- 
quency with which two or more adult members of the family ate evening 


* The data analyzed in this section were secured on a recall basis during a final 
interview taken in May, 1953, just prior to the closing down of the panel. 

* It was felt that any meat, fish or poultry main dishes purchased for such lunches 
were, as a rule, far from taste-tempting affairs looked upon by the purchaser as a 
supplement to his or her home-prepared main dish items. In addition, it was ques- 
tionable as to how much reasonably accurate information the individual being inter- 
viewed could supply about such meals eaten by working members, In pre-testing 
the schedule for this phase of the study, questions were included to offer a partial 
check on these assumptions. Most families indicated that weekday lunches purchased 
in restaurants were rarely different (in ingredients, that is) from items that were 

ically served in the home. The individual interviewed generally did offer in- 
ormation about purchased weekday lunches; however, this in itself does not refute 
the assumption questioning the accuracy of the response. 
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meals on weekdays or noon or evening meals on week-ends or holidays 
together in restaurants. The only zero order coefficient found to be 
significant was that between family size and frequency of eating out. 
As would be expected, this was a negative relationship. When the family 


Between Famity CHARACTERISTICS AND THE FREQUENCY* WITH 
Wurcu Two or More Aputt Mempers oF THE Famity ATE Eventna MEALs oN 
Weexpays or Noon or Eventnc Meats on WEEK-ENDS OR Hotipays ToGETHER 
RestauRANtTs, 151 Famiuies, Meprorp, Massacuusetts, May, 1953 


Value of com- 


Family characteristic puted statistic 


Correlation 

coefficients 
Family size> — .2834** 
Income*® .1106 
Age of meal planner — .0715 
Education of meal planner® 1025 
Occupational status of meal planner‘ .0053 
Religion*® .0518 
Ethnic background .0155 

Chi-square 
Family type! 5.833) 


** Significant at .01 level. 

* Based on an annual frequency and coded to approximate the average number of such meals 
eaten in a month. 

> Coded in adult-meal equivalent units. Male 10 years and over counted as 1, female 10 
years and over counted as .9 and child under 10 counted as .4. These values were weighted by 
the number of secondary and major meals eaten in or from the home—a major meal being 
given twice the weight of a oneline meal. 

¢ After Federal income taxes, coded in hundreds of dollars; the range was from $1,400 to 


,000. 

4 Coded in five year intervals, the range was from 21 to 83 years. 

* No high school coded 0, high school incomplete coded 1, high school completed coded 2 
and vocational school after high school or some college coded 3. 

Working less than 12 hours per week coded 0, working 12 hours or more but not full-time 
coded 1 and working full-time coded 2. 

£ One or both family heads non-Catholic coded 0 and both family heads Catholic coded 1. 

h Meal planner’s parents both born in the United States coded 1 and all other coded 0. 

i Includes only 141 families. Classification based on two adults with no children, adults with 
some children under 10 years and adults with all children over 10 years or all adults. 

i Four degrees of freedom. 


characteristics were put into a multiple regression equation with fre- 
quency of eating out as the dependent variable, the partial regression 
coefficient for family size was still the only significant relationship. It 
should be pointed out that the significance of the family size relationship 
was largely the result of the size of the sample rather than the result of 
family size accounting for any very appreciable amount of the variation 
in the number of meals eaten in restaurants. 

The family type classification in Table IX was an attempt to measure 
whether the presence of children in the home, in particular children 
under 10 years of age, was associated with the frequency of eating out. 
This relationship was tested using chi-square and was found to be insignifi- 
cant for the size of the sample being studied. 


= 
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Restaurant dishes compared with dishes usually served at home. 
Fifteen per cent of the 71 families in which two or more adult member; 
ate out together in restaurants at least once a month indicated that thei: 
members ordered about the same meat, fish and poultry dishes as were 
usually served at home. Forty-four per cent said their members sometimes 
ordered meat, fish and poultry dishes that were not usually served at 
home. And 41 per cent said their members generally ordered meat, fish 
and poultry dishes that were not usually served at home. 

The 60 families indicating that their members either sometimes or 
generally ordered meat, fish and poultry dishes not usually served at 
home listed shellfish as by far the major meat, fish and poultry item 
ordered in restaurants but not usually prepared at home.” Poultry items 
ranked second; and Chinese dishes; steak, roasts and chops; Italian dishes 
and fish other than shellfish followed in that order. The main reason given 
for not serving these items at home was that some of the family members 
did not eat them. Next and equal in importance as reasons for not serving 
the items at home were “too much trouble to prepare” and “restaurants 
prepare the item better.” “Unit too large” was relatively important for 
poultry where it was frequently the explanation for why turkey was not 
usually prepared in the home. Objections to deep frying in the home were 
registered in the shellfish and poultry groupings with the additional 
aspect in the shellfish group of the housewife not wanting to put seafood 
items into her deep frying fat or oil. The inability of the housewife to 
prepare specific dishes was, as would be expected, most common for the 
Chinese and Italian dishes. 

In interpreting the data on restaurant meals it is to be remembered 
that the questions used to derive the data were centered on specific dishes 
eaten in restaurants by individual family members. Therefore, the possi- 
bility exists that a family may in fact select restaurant meals that are 
distributed among the grouping of beef, pork, lamb, veal, fish and poultry 
in the same proportions as those served at home, with only the method 
of preparation differing. In addition, if a difference in distribution does 
exist between restaurant meals and meals prepared at home, such a dif- 
ference may be largely the reflection of the taste of only one family 
member out of several. Thus, any distortion by the purchase data of 
relative position of the different meat, fish and poultry items in the total 
family consumption may be only slight. 

However, despite these weaknesses, the data on restaurant meals 
support the conclusion that the panel purchase data understate the rela- 
tive position of seafood items, in particular of shellfish items, in the over- 
all consumption picture of the panel families. The case for the other 


* Vifty-two of the 60 families cited shellfish while none of the other items was 
cited by more than 16 of the 60 families. 
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items eaten in restaurants but not usually served at home may be more 
the result of the choice of a different method of preparation from that 
usually used at home rather than of a different distribution of meat, fish 
or poultry ingredients. Turkey would seem to have the greatest possibility 
of being an exception to such a generalization. 

Concluding statement. Although the data presented in the foregoing 
paragraphs have limitations in terms of providing a representative de- 
scription of the menu data for any major population grouping, these 
data seem to substantiate the desirability of supplementing certain food 
purchase data with menu data. The possible contributions of menu data 
to food consumption studies can be summed up as follows: 


1, Purchase data frequently are not good indicators of the relative 
consumption importance of items in terms of the number of meals 
provided by those purchases. For example, the proportion of wastage, 
use in casseroles or simply the amount considered to be an ample serv- 
ing may vary between items. In this study, comparisons of panel menu 
data for fish and pork indicated a relatively more significant contri- 
bution by fish to family consumption than was revealed in the 
purchase data analysis. 

2. Consumption patterns masked in the purchase data are sometimes 
revealed through the analysis of menu data. The analysis of the 
quantity of fish purchased by the panel families failed to reveal 
any influence of religion; however, an inspection of menu data 
clearly established the existence of the expected impact of religion 
on consumption. 

3. Menu data can supply some indication of the nature of substitution 
patterns and of the relative importance of the various substitutes 
when it may be an almost impossible task to secure usable quantity 
data on these substitutes. In this study the request for a daily listing 
of main dish items was a much less formidable request than one 
involving the recording of purchase data on likely meat, fish and 
poultry substitutes. Also, in all probability, the main dish data 
resulted in more complete and more meaningful data than would 
have come from any purchase data on such substitutes. 

4. Menu data may provide an independent measure of taste preference 
that may be useful in explaining purchase decisions and in match- 
ing families for the study of consumer behavior. The number of 
non-meat, -fish and -poultry evening meals served by the panel 
families in this study appeared to be a measure of preference for 
such meals that was independent from the family characteristics 
usually identified in food consumption studies. 

5. Some further insights—over and above those pointed up by the 

purchase data—on the adjustment of consumption patterns to price 
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or income changes may be secured from menu data. In this study, 
the menu data indicated that changes in the pounds of meat, fish 
and poultry purchased by each family were not reflected in changes 
in the number of non-meat, -fish and -poultry evening meals but 
rather appeared as an adjustment either in the number of meat, fish 
and poultry stretching dishes or in the size of individual servings, 
. Menu data from meals not prepared in the home may point toward 
a somewhat different consumption pattern than that suggested by 
data on food items purchased to be served in the home. Recall 
menu data on a portion of the restaurant meals eaten by the panel 
families strongly suggested that the importance of seafood items- 
particularly shellfish—in the family consumption of meat, fish and 
poultry items was understated by the recorded purchase data even 
though that data were assumed to be completely accurate. As a 
result income and price elasticities based on purchases for home use 
may have only limited usefulness in analyses that are concerned with 
production and disappearance aggregates. 

. Finally, menu data are of interest in themselves wholly apart from 
any supplemental contribution to the purchase data analysis. Home 
economists and business firms may be interested in the methods of 
preparation used for various food items served in the home, in the 
associated items in the menu of which such food items are a part 
and in the timing of the serving of certain food items. 
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SOME IMPLICATIONS OF MONETARY POLICY 


fish ON AGRICULTURE*® 
RayMonD J. DOLL 
eat, fish Federal Reserve Bank of Kansas City 
— ESEARCH workers in agricultural economics frequently are asked 
toward R to analyze the effects on agriculture of following certain types of 
sted by monetary policies. Since the economy is dynamic rather than static, one 
Recall making this kind of an analysis is confronted by the usual analytical 
pov difficulties. Furthermore, even in an effort to study the effects of a given 
<a monetary policy on a specific sector of the economy, attention always 
io ae must be kept focused on its influences on the economy as a whole. 
e For example, one cannot analyze the effects of a particular kind of 
ue a monetary policy on one segment of the economy and ignore all its other 
sd with aspects. Moreover, the goals to be achieved must be kept clearly in mind. 
One goal of monetary policy is stated in the basic function of the Federal 
* fro Reserve System as “. . . to make possible a flow of credit and money that 
isin will foster orderly economic growth and a stable dollar. An efficient mone- 
ola tary mechanism is indispensable to the steady development of the nation’s 
rag resources and a rising standard of living.”* If the above goal is to be 
a part achieved, the monetary policy to be followed must be applicable to the 


dependent sector of the total economy. 


of circulation. 


Purposes and Functions, Washington, D.C., 1954, p. 1. 
21 


economy in general, and any analysis of the effect of such a policy on the 
agricultural industry must be made in terms of agriculture being an inter- 


A monetary policy that would have stabilized agricultural prices and 
incomes during the period from early 1951 to date certainly would not 
have promoted orderly economic growth. Any effort made to solve the 
problems confronting the agricultural sector of the economy through the 
use of general monetary policy would, in all probability, lead to conflict 
and, ultimately, to chaos. Many students of agricultural economics, there- 
fore, contend that the best monetary policy for the agricultural sector is 
one that will encourage orderly growth at relatively stable price levels for 
the general economy. This is not to imply that such an economy can be 
attained through the use of an appropriate monetary policy alone, but, 


* The writer is indebted to his colleagues at the Federal Reserve Bank of Kansas 
City; Dr. O. B. Jesness, University of Minnesota; Dr. Howard G. Diesslin, Farm 
Foundation; and to Dr. E. N. Castle, Oregon State College, for suggestions and 
critical discussion. The opinions expressed are those of the author and do not neces- 
sarily represent the views of the above individuals or the Federal Reserve System. 

*The term “monetary policy,” as used in this paper, will refer to policies that in- 
fluence the amount of bank deposits and currency in circulation and their velocity 


*Board of Governors of the Federal Reserve System, The Federal Reserve System 
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instead, that following such a policy is one of several methods that haye 
been found useful in promoting orderly economic expansion. 

Another factor that needs to be considered in analyzing the effects of 
monetary policy on agriculture is the changing relative importance of 
the industry. The question frequently is raised as to how long the over-all 
economy can continue to prosper with declining agricultural incomes: 
When any industry becomes depressed, there is reason for concern, On 
the other hand, one cannot ignore the fact that a monetary policy that is 
based on general economic activity is influenced less by a given sector 
if it is becoming a relatively less important part of the total economy, 
For example, at one stage of development in the American economy, 
inflation, for all practical purposes, meant inflation in the farm price 
sector. This is not true today. As agriculture becomes a relatively less 
important part of the general economy, the probability becomes greater 
that in inflationary periods farm prices may decline while most other 
prices that are highly sensitive to excess demands increase. Thus, agri- 
culture’s previous relationships with inflationary conditions become 
altered. After the agricultural sector has declined to a certain point in 
relative importance, it becomes more probable that the price-cost squeeze 
in the industry may intensify under conditions of inflationary pressures, 
since farm costs are likely to become more highly sensitive to the stimv- 
lated demand than are prices received by farmers. This is particularly 
true if the inflationary pressures are created largely in the nonmilitary 
sectors of the economy during peace-time periods. 

Direct agricultural income has become a relatively less important part 
of total national income as the economy of the nation has grown.‘ During 
the period from 1910-20, gross farm income was equal to about a fourth 
of total national income. In recent years, it has been accounting for only 
about one eighth of total national income. This declining relative im- 
portance of the industry has occurred despite an increasing volume of 
physical output of agricultural products.® Recognition also must be given 
to that fact that the declining agricultural incomes of recent years have 
been divided among fewer farmers. Even though purchasing power pet 
farmer has been low when compared with that for most other sectors of 
the economy, it has been maintained at more favorable levels than the 


* This question is frequently asked by the layman. It also appears in the literature 
composed by agricultural economists. See Frederick V. Waugh and James P. Cavin, 
Journal of Farm Economics, Proceedings Number, December 1955, Vol. XXXVII, 
No. 5, pp. 826-827. 

‘For an excellent discussion of agriculture in the economy, see Ronald L. Mighell, 
American Agriculture Its Structure and Place in the Economy, John Wiley and Sons, 
Inc., New York, 1955, pp. 9-15. 

*G. A. Peterson and Earl O. Heady, Application of Input-Output Analysis to 4 
Simple Model Emphasizing Agriculture, Agricultural Experiment Station, Iowa State 
College, Research Bulletin 427, April 1955, pp. 412-413. 
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aggregate agricultural income figures would indicate. Although this 

articular part of the problem has a number of interesting facets that 
need to be investigated, it is sufficient for purposes of this paper to point 
out that available evidence indicates that the agricultural sector is a 
highly integrated part of the total economic process. Many of the other 
sectors of the economy are dependent on agriculture for raw materials, 
and, to some extent, markets. Conversely, agriculture is highly dependent 
on the other sectors for markets and much of the physical capital that 
is so essential for efficient operation of the modern-day farm. These 
changes that have occurred in agriculture’s position in the general 
economy have had a profound influence on the relationships between 
monetary policy and agriculture. 

Primarily, farmers produce raw materials, and their prices as a group 
have been more unstable than most other prices. Furthermore, farmers 
have less control over the demand and supply aspects of their industry 
than have many other producers in this nation. Consequently, the agri- 
cultural industry is influenced substantially by—and has a big stake in— 
supporting a monetary policy that encourages full employment at rela- 
tively stable price levels.© This makes it imperative that agricultural 
economists be able to analyze properly the influences that different kinds 
of monetary policies have on agriculture. 


The Money Supply and Agriculture 


An efficient money mechanism is an indispensable part of any complex 
exchange economy. In such an economy, some provision must be made 
to provide for an elastic credit and money supply. In the United States, 
this elasticity in supply is provided for primarily by the Federal Reserve 
System under authority granted to it through which, by use of certain 
regulations, it can influence the quantity of demand deposits and cur- 
rency. 

The Federal Reserve System has three general methods by which it 
can regulate bank reserves and influence the quantity of deposits and 
currency at any give time. First, it can change the rediscount rate and, 
thereby, encourage or discourage banks from borrowing from the Federal 
Reserve Banks. Second, it can purchase or sell government securities 
in the open market. Third, the System can change reserve requirements of 
member banks within given limits. 

During periods of economic exuberance, when resources already are 
relatively fully employed, increasing the money supply does not corre- 
spondingly increase the supply of goods and services, and injection of 
more money into the economy merely results in increased pressure to 


*D. Gale Johnson, “Agriculture’s Stake in Economic Stability,” Farm Policy 
Forum, Vol. 8, No. 1, pp. 18-22. 
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raise prices. When this pattern prevails, one type of inflation exists, Such 
inflation causes maladjustments in the economy that eventually result ip 
instability. It also causes redistribution of wealth and real income op 
other than a productivity basis. If the Federal Reserve System chose tp 
make large amounts of reserves available to banks, it is true that banks 
could easily be induced to expand their loans during periods of exces 
demands. This would, in effect, be an attempt to offset the unwillingness 
of individuals to save by creating more money. However, such a decision 
on the part of the System would result in bidding up prices and ina 
betrayal of its basic responsibility. Furthermore, once people became 
convinced that this was the financial policy being followed, their in. 
creased spending would probably cause prices to increase more rapidly 
than it would be possible to increase credit and money supplies. 

It also is an elementary economic fact that, when inflation prevails, 
not all industries and individuals participate in an equitable manner. For 
example, inflation, if it lasts, is advantageous to the debtor, since it 
enables him to pay off his debts at a future date with cheaper dollars, 
It is not advantageous to the saver because he is repaid at that future 
date with cheaper money than he saved. 

In view of these dangers, the Federal Reserve System makes an effort 
to provide for a supply of credit and money that will foster orderly 
economic growth. During periods of economic exuberance, the supply 
of credit and money is not increased as rapidly as the demand is increas- 
ing. Under such conditions, money tends to become “tight.” 

Except for a few brief periods, the demand for credit and money has 
been strong throughout the past decade. Its supply has been increased 
substantially during this period, but at times not as rapidly as demand 
increased. 

Figure 1 indicates that the supply of money as measured by demand 
deposits and currency outside banks was held at stable levels, except for 
seasonal variation, from 1947 through 1949, but that it has increased 
steadily since that period. Data for the period prior to 1947 are not 
shown because of abnormalities accounted for by direct price controls 
and other influences of World War II. From 1949 to 1956, the money 
supply increased 25 per cent. Preliminary data indicate that, if allowance 
is made for seasonal variations, the supply continued to increase slightly 
during the early part of 1957. This fact is of significance, since it indicates 
that the “tight” money situation that has prevailed in recent months was 
accounted for by a sharp increase in demand rather than by a declining 
supply of dollars. 

Inflation has been defined as a situation in which “. . . monetary excess 
demands are concentrated in sectors which are important in terms of the 
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Fic. 1. MONEY SUPPLY AND PRICES RECEIVED AND PAID BY FARMERS 


sensitivity of their prices to excess demands, . . .”’ Historically, it has been 
assumed that agriculture benefited during such periods and that it suf- 
fered only if the economy became unbalanced and general economic 
depression resulted. It was assumed that agricultural prices, which are 
highly sensitive to excess demands, would be favorable during periods of 
this type. This is why agrarian interests in the past frequently have 
favored easy money policies, At present, there is some basis for question- 
ing the validity of this assumption. Although there have been two brief 
periods of readjustment, in general the past decade has been one in which 
inflationary pressures have prevailed. For the economy as a whole, re- 
sources frequently have been abnormally scarce. There has been almost 
continuous pressure for increasing the prices of many goods and services. 
Yet, in spite of the high rate of economic activity and the increase in the 
money supply, the index of prices received by farmers declined sub- 
stantially during this period. 

The inverse, even though poor, relationship between money supply and 
the index of prices received by farmers is evidence that factors other than 
money supply dominated farm prices during the past decade. Although it 
is not the purpose of this paper to explain the reasons for declining farm 
prices during this period, the explanation probably can be found in a 


"A. C. Enthoven, “Monetary Disequilibria and The Dynamics of Inflation,” The 
Economic Journal, Vol. LXVI, No. 262, p. 266. 
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combination of readjustment from the abnormally high levels of farm 
prices that prevailed in early 1948 and 1951 and in the impact tha 
technology has had on agricultural output during the past decade, Ip 
other words, farm prices, which during previous historical periods haye 
shown a high degree of sensitivity to excess demands, also apparently are 
highly sensitive to excess supplies. Currently, the supply situation has 
been dominant and farm prices have declined despite a strong demand, 
Yet, in a majority of the other sectors which are important in terms of the 
sensitivity of their prices to excess demands, prevailing price pressure 
have been upward. It is sufficient to point out that farm prices in general 
declined during this period despite strong general economic activity and 
an average increase of about 2% per cent annually in the money supply, 

Although the relationship between prices received and money supply 
was inverse during the past decade, that between prices paid and money 
supply was direct. The index of prices paid by farmers increased at an 
average annual rate of about 2 per cent per year from 1947 to date. In 
periods such as that prevailing in the last decade, when factors other than 
money supply cause prices received by farmers to decline while high 
demand and general scarcity of resources cause prices paid by farmers 
to increase, the price-cost squeeze in agriculture intensifies. Thus, the 
assumption that easy money tends to be beneficial to agriculture appears 
to be false under the conditions that have prevailed in recent years. 

The validity of this assumption also can be questioned on the basis of 
other empirical evidence. During the period from 1947 to 1950 and again 
in 1954, easy money conditions prevailed. Yet, in both of these periods, 
realized net farm income for the nation declined. It is not possible to 
separate all of the propositions involved in a problem of this type and 
determine what part of each is cause and what part effect. The evidence 
strongly suggests, however, that in the present day economy, a monetary 
policy that promotes stability at full employment of resources for the 
general economy has certain desirable features to offer farming interests. 


Interest Rates and Their Relation to Farm Costs 


In recent months, there has been some agitation by agricultural inter- 
ests for easy money. Recommendations advocating such programs have 
considerable appeal, since farm people currently are in an unfavorable 
economic position and are grasping for methods for increasing income. 

Obviously, one method by which income can be increased is through 
reducing farm costs. Some individuals have advocated easy money and 
artificially low interest rates as one way of reducing farm costs. They are 
assuming that rates can be reduced and that these reduced rates will 
achieve the goal of lowering farm costs and increasing incomes. The ques- 
tion immediately arises as to whether this assumption is realistic. According 
to orthodox theory, interest rates in a competitive economy are a function 
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of the supply of and demand for capital funds. This relationship may be 
expressed briefly by the formula i = f (d, s) where i is interest rate, d the 
demand for capital funds, and s the supply of capital funds. 

During periods of high economic activity when competition for the 
limited quantity of resources is intense, the orthodox concept for main- 
tenance of reasonable stability would dictate that growth in the effective 
supply of credit and money be limited to the growth that can be expected 
in the supply of physical goods and services. If an effort were made to 
provide enough credit and money to keep interest rates low under such 
conditions of competition for resources, obviously, prices of resources 
would be bid up. Thus, the saving in interest costs would be offset by 
higher costs for the other goods and services purchased by farmers. In 
this connection, it is interesting to note that a major part of the post- 
World War II increase in the index of prices paid by farmers occurred 
during the period of low interest rates that prevailed prior to the Treasury 
and Federal Reserve accord in 1951. If the effort to keep interest rates 
low causes these costs to be relatively high as compared with prices re- 
ceived, the cost-price squeeze in agriculture is intensified by an easy 
money policy. 

Furthermore, to the extent that capital markets are competitive, the 
effort to hold interest rates down by manufacturing more dollars instead 
of more resources will be unsuccessful. Once people become convinced 
that money supplies are being increased more rapidly than productivity, 
they will demand higher interest rates as an inducement to increase 
savings. Under such conditions, an easy money policy would cause in- 
terest rates to be higher rather than lower. 

To the extent that competitive conditions prevail whenever 
Ad § 

—+— > | interest rates will be under pressure to increase and when- 


d As 
As d 

ever — a >1 interest rates will be under pressure to decrease. 


Ultimately, it is the supply of savings in relation to the demand for sav- 
ings that determines interest rates. Because of rigidities in the economy, 
farm costs may be reduced for brief periods of time by following an 
easy money policy that would result in artificially low interest rates, but, 
over a period of time, such financial policies probably contribute to 
rather than alleviate the farm problem. 


Money Supply, Interest Rates, and the Farm Debt 


In the last decade, during which the money supply was increased 
25 per cent, total farm debt for the nation more than doubled. The 
debt-to-asset ratio remained relatively favorable, however, since it was 
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low at the beginning of the period and farm assets also increased 
substantially while the debt was increasing. 

_ Like many other economic phenomena, total farm debt is influenced 
only indirectly by the money supply. Farm debt tends to expand when 
farmers believe they can improve their income position by acquiring the 
use of additional capital. Either a prospect of higher income or one 
of minimizing the decline in income through the use of more capital 
will cause farmers to expand debt. Although interest rates are not 
ignored by farmers when they make their management decisions, there 
is good evidence indicating that moderate changes in interest rates are 
not a major stimulant or deterrent for expanding or contracting debt if 
other conditions are favorable. 

From 1947 through 1950, a period of relatively low interest rates, total 
farm debt increased about 46 per cent. During 1953, however, when 
rates were relatively high early in the year but declined substantially 
during the year, total farm debt declined slightly. This was the only year 
in the last decade in which total farm debt did not show a significant 
increase. Since mid-1954, interest rates have increased rather consistently 
and sharply. In spite of the increase in interest rates during this period, 
total farm debt increased 22 per cent. Although conclusive evidence is 
not available, it appears as if the technological developments that have 
been occurring so rapidly in agriculture have been primarily responsible 
for the increase in farm debt. Farmers have become convinced that they 
must use the best known techniques in order to be able to compete in 
a rapidly changing industry. Use of these techniques frequently requires 
use of more capital. Thus, many farmers have been required to make 
the decision to either expand operations in order to produce competitively 
or to abandon farming as an occupation. This factor probably has been 
largely responsible for the sharp increase in total farm debt in recent 
years. There is but little evidence indicating that changes in either the 
money supply or interest rates have a major direct influence on the 
amount of farm debt outstanding in the short run. In the long rua, if 
money supplies are increased so rapidly that capital investments and 
other costs are increased substantially, there probably would be a direct 
relationship between money supply and farm debt. 


Summary 


The severe price-cost squeeze that has confronted farmers in recent 
months has caused individuals interested in agriculture to search for 
methods of increasing farm income. Increasing interest rates and declin- 
ing farm prices immediately tempt one to suggest an easing of the mone- 
tary situation, since high farm prices and low interest rates frequently 
are associated with easy money conditions. 
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An empirical analysis that emphasizes the past decade does not confirm 
that an easing of the monetary situation would be beneficial to agricul- 
ture. Although high farm prices might have been associated with periods 
of easy money during certain periods in history, the changing relative 
importance of agriculture makes it less probable that such association 
would prevail in the current economy. In fact, the relationship between 
money supply and farm prices has been inverse and quite poor during 
the last decade. Furthermore, a comparison of farm costs and monetary 
conditions during this period does not encourage one to suggest an 
easy money policy as a method for reducing farm costs. 

Perusal of the literature indicates that the agricultural industry is 
highly interested in maintaining an economy in which resources are 
relatively fully employed and in which prices are maintained at relatively 
stable levels. Monetary policy is one of several important methods that 
are useful in attaining this objective insofar as the general economy is 
concerned. It cannot, however, be expected to maintain stability alone 
or for an individual sector of the total economy. This has become 
particularly true in the agricultural industry, since it has become a rela- 
tively less important part of the total economy as new sectors have been 
added. Agricultural economists must continue to analyze the influences of 
the different kinds of monetary policy on agriculture, but any such analysis 
must be made in terms of the agricultural industry being an interdependent 
sector of the total economy. Monetary policy cannot appropriately be 
recommended as a specific measure for stabilizing an independent sector 
of the economy and ignoring all its other influences. 
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FOOD PRICE CONTROLS RECONSIDERED* 


ALLEN B. PAUL 
Washington, D.C. 


UDGING by past experience, the control of food prices appears tp 

be an established feature of wartime management. Apart fron 
tightening general restraints on the civilian demand for goods, ceiling 
price controls were used twice since 1940 as the lead instrument in the 
control of food prices. Since official attitudes still appear to favor such 
controls in future emergencies, it may be well to raise some basic ques. 
tions about them. In particular, it may be well to inquire into the 
purposes and consequences of price ceilings on food products and to 
explore some alternatives that have been suggested. 

The immediate purpose of food price controls usually is couched in 
terms of controlling price inflation. The presumption is that a general 
control of disposable income, or spending, would not be sufficient in a 
major war. While this might be correct, it is not a settled issue.’ The 
reasons for wanting to control price inflation, apart from political neces. 
sity, usually boil down to questions of economic efficiency in achieving 
a set of national objectives and justice in the distribution of wealth, 
income and goods. These are not simple matters to define, trace through 
and reconcile. But the general nature of the relations are fairly well 
understood and have been outlined in economic literature. A plausible 
conclusion is that during an emergency of the kind experienced in the 
past, some price inflation is the only real expedient in a market economy 
for diverting labor and other resources to the pursuit of war, but that 
after some point has been reached, price inflation does more harm than 
good. Various considerations enter here as the amount of slack in the 
economic system, the size of the task of conversion to a war footing, ete: 


* This paper is based on a study which the author made for the Retail Food Stabi- 
lization Stud, Committee, composed of representatives of the retail food industry. An 
expression of gratitude is due to many persons in industry and academic circles for 
their interest and aid. A substantial intellectual debt is owed to Harold B. Rowe. 
Willard D. Arant, John V. Krutilla, Paul Baumgart and Vernon W. Ruttan were par- 
ticularly helpful. A special debt is owed to George B. Travis, secretary of the Com- 
mittee, for facilitating the study. Needless to say, the author alone assumes full 
responsibility for the es and comments presented here. 

*It is not a settled issue because all the alternative means for controlling inflation 
in wartime have not been adequately explored. For example, the spendings tax which 
was proposed in several quarters in World War II (see American Economic Review, 
September 1942 and March 1943) has recently come in for serious study. (See Nicholas 
Kaldor, An Expenditure Tax, 1955.) Also, a comprehensive national service system, in 
which excessive incomes would not be paid out, has not been accorded serious study. 

* There is a lucid exposition of these issues in A. G. Hart, Defense Without In- 
flation, Twentieth Century Fund, 1951, Chapter 1. 
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The problem before us is not to investigate such issues. In any case, 
public action to control price inflation in wartime seems inevitable. 
Rather, the problem before us is to determine what a given method of 
rice control would accomplish. There are many alternative ways to 
control food prices and they all would not yield the same economic 
results. While there is a substantial problem of discovering what we 
desire as a community by way of income distribution, civilian consump- 
tion, business efficiency, and even the scope of military and economic 
warfare, there is an equally substantial problem of discovering the con- 
sequences of any proposed regulation in the same terms. 

Unfortunately, the economic effects of price control experience in 
the United States have been given little study. The subject is big and 
dificult to deal with. Moreover, those who have close working knowledge 
of market behavior in wartime have not pursued such inquiry.’ With 
some exceptions, the analysis of program results appears to be con- 
fined to how well an index of food prices was held down. Such analyses 
do not purport to appraise the consequences of price regulations in 
real economic terms. The argument that price regulations were success- 
ful because they held down an index of prices may have meaning when 
measured against political or equity criteria. But it is not framed to 
answer basic questions about resource use. The relation between the 
restraint of a price index and desired economic results (whatever these 
may be) are merely assumed. A more complete if less sophisticated argu- 
ment of the same general character is that “price control worked because 
we won the war” (World War II). To this an apt reply has been made 
that defeated nations also controlled prices in much the same manner. 

Since we do not have systematic studies of the consequences of past 
price control experience, an exploration of the present sort must rely 
largely on reasoning about the probable consequences of price control 
alternatives in future emergencies. 


J. M. Keynes concluded from World War I experience that price inflation was the 
oly usable expedient for achieving the required cut in real earnings per unit of 
output, in the successful conduct of the war. The lowering of wages or the raising of 
taxes on wages and goods were not regarded as practical alternatives. Keynes would 
have the government appropriate the proceeds of profit inflation that would ac- 
company price inflation—which action presumably would constitute a brake on the 
price inflation. (See J. M. Keynes, Treatise on Money, Volume II, 1930, pp. 171-173.) 
The cogency of this position seems to have been weakened by developments since 
World War I which make wage rates quite sensitive to price increases and the in- 
creased wage payments difficult to appropriate through taxation. 

‘There are, of course, exceptions. For example, cogent insights into the price con- 
trol experience of World War II are available in articles such as Willard D. Arant, 
“Wartime Meat Policies,” Journal of Farm Economics, November 1946, and in larger 
0 such as Bela Gold, Wartime Economic Planning in Agriculture, 1949, Chapter 
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II 


In order to establish some perspectives, we will examine three ap. 
proaches to the direct regulation of food prices. 

1. Comprehensive ceilings on foods. This is an idealization of what 
was attempted in World War II and what was aimed at during the 
Korean episode. The control agency issues maximum price orders cover. 
ing individual items of food at retail, wholesale and farm levels. The 
ceilings may be fixed and altered in various ways. Present indications 
are that such regulation would begin with an order “freezing” all Prices 
as of a given date until the agency issues specific regulations for each 
product or excepts it from control. A price freeze tends to set the level 
of many prices for long periods. Study has been given to methods of 
automatically adjusting individual ceilings to changes in the cost of 
procurement, using a “pass-through” formula. This would introduce 
useful flexibility in pricing. But most price relations among products 
still would not be free to respond to the play of market forces, unless 
ceilings were not set at effective levels. 

The first issue concerns interference with relative prices. True, con- 
sumer sovereignty must be subordinated in some sense. But this would 
not necessarily require the suspension of competitive pricing. Rather, 
consumer spending (and associated business spending) would need to be 
restrained so that they did not interfere with the flow of resources into 
the war effort. Competitive pricing is a means of achieving adjustments 
in relative prices. Those who argue for comprehensive ceilings on prices 
to combat inflation seldom argue against adjusting the individual ceilings 
in response to certain changes in market conditions. Even if consumers 
were told exactly what they could buy, there still would be a substantial 
need for a system of price adjustment to achieve the most efficient use 
of resources to produce and distribute the fixed quantities of goods and 
services. 

Some believe that the government could alter individual ceilings to 
satisfy this need, even in such a highly atomistic market sector as food 
and agriculture. They hold that preventing the evils of inflation would 
outweigh the loss of efficiency from inflexible prices. Others are much 
more impressed with the need to preserve competitive pricing in the 
food and agriculture sector. In this view, a competitive price system is 
the only possible means of coordinating economic activity within the 
sector in a tolerable way. If relative prices are not allowed to adjust 
readily to the myriad of individual decisions, distortions and imbalances 
would cumulate. Competitive valuations become expressed in the market 
in many subtle and not so subtle ways. In a basic sense, the ceiling 
price program for the sector tends to become unworkable. In this view, 
the control of inflation through such means tends to be somewhat illusory 
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and the restraint that is achieved is of doubtful social benefit. 

The author is inclined toward the latter view. It is a reason for want- 
ing to explore other methods of dealing with inflationary forces without 
complete suspension of competitive pricing in the food and agricultural 
sector. 

The second issue concerns the missed opportunities for managing 
some types of resource transfers through selective price controls. Hold- 
ing down the prices of certain foods might be the only practical way to 
engineer certain kinds of resource transfers, This matter will be exam- 
ined presently. Suffice it to say that the philosophical bases for compre- 
hensive ceiling price control appear to preclude the use of this means. 
Universal concepts of control such as a general freeze order, a general 
maximum price order, or a general roll-back of prices are widely taken 
to mean uniform treatment. Selective price controls seem to be the 
antithesis. 

A third issue is that general price ceilings do not in themselves improve 
the distribution of food according to equity criteria commonly espoused. 
The food on a grocer’s shelves tends to “disappear” when prices are 
kept appreciably below their free market levels unless a positive ration- 
ing control is imposed. Once this is recognized, it should be clear that 
ability to ration sets the limit on what may be claimed for ceiling price 
controls in terms of equitable distribution. More important, the inevita- 
bility of government rationing controls, as a consequence of serious 
price ceilings, provides a family of contro] alternatives that ought to be 
explored before settling on any one course of action. This aspect will 
be pursued in the following section.‘ 

Lastly, the purely administrative problems of ceiling price controls 
on food have become magnified with time. One need only consider the 
almost ceaseless proliferation and change in the nature of food products 
in relation to the tasks of installing, policing and adjusting price ceilings 
on individual items. This condition is not easy to reverse even in war- 
time when product lines may not be quite as complete as in peacetime. 
Such problems are layered on the usual ones—many food and agricultural 
products are notoriously hard to describe and standardized descriptions 
are often too vague for price control purposes, Also the terms of trade 


‘While it seems to be an obvious lesson of past experience, the inevitability of 
government food rationing under serious price ceiling controls is a difficult lesson to 
get across, Government officials and congressmen see the political appeal of ceiling 
prices but they seem to fear government rationing—until the ceiling prices produce the 
chaos that makes government rationing the popular order of the day. This fear of 
rationing may be a mistaken reading of public reaction. 

If ceiling price control is not soon accompanied by some kind of rationing devices, 
it is evidence either that the ceilings have been set at fairly ineffective levels, or 
that they do not reflect true transaction prices, In either case, the wisdom of imposing 
such ceilings should be called into question. 


ap. 
what 
r the 
over- 
The 
tions 
rices 
each 
level 
ds of 
st of 
duce 
ducts 
nless 
con- 
ould 
ther, 
0 be 
into 
ents 
rices 
lings 
mers 
intial 
t use 
and 
gs to 
food 
ould 
uch 

the 
is 

the 
djust 
ances 
arket 
ailing 
iew, 
sory 


34 ALLEN B. PAu. 


such as quantity, delivery conditions, discounts, allowances, payments 
etc., may be too slippery to pin down under exact legal specifications 

2. Selective ceilings on foods. As a result of past experience, there js 
an inclination on the part of many people to favor a simpler scheme for 
regulating food prices. They would control a hard core of food essentials 
and police those price ceilings rigidly. Presumably, most food items 
would be virtually free of regulation—their ceilings, if any, would be 
quite nominal. An idea behind such proposals is that the cost of food 
to people of moderate means would be stabilized, and the worst effects 
of inflation would be side-stepped. Alternatively, any rise in the prices 
of luxury foods would not hurt the moderate-income groups. It is at 
once an accommodation to the felt need for halting a rise in the cost 
of basic foods and the difficulty of administering a price contro] program, 
Also it is an accommodation to a desire to preserve as much competitive 
pricing in the food market as possible. 

Needless to point out here, the proposal is deceptively simple. A 
“food essential” is an unanalyzed abstraction. It could just as well 
describe foods recommended by a group of nutritionists, psychologists, 
agricultural groups, or economists. The criteria for selection by each 
group probably would result in quite different lists. For example, to an 
economist who is inclined to husband scarce resources, meat may qualify 
as a luxury; whereas, to a labor leader who is inclined to husband his posi- 
tion of influence with laborers, meat may qualify as a necessity. 

Suppose a tolerable compromise were reached. A tight lid on any 
group of foods would redirect productive effort toward the more 
profitable products, and the supplies of “essentials” would tend to dry 
up. Diversion can occur at all levels—on farms, in factories, in grocery 
stores, in restaurants, and elsewhere. Measures to prevent diversion, such 
as production quotas and subsidies, would appear to be excessively 
cumbersome and costly and probably not very effective. More likely, the 
proposal would turn out as the first step in applying tight ceilings on 
most food products since this is the obvious move within reach of the 
authorities in their attempt to make diversion unprofitable. Thus, it 
would invite the type of control it is supposed to avoid. 

An inevitable question—one that should be faced squarely—is why not 
impose the tight ceilings on food luxuries instead of on food necessities? 
This action would force the diversion to go the other way and increase 
the supply of necessities. While it might not hold down an official index 
of food prices as much as the original proposal, it probably would hold 
down the actual cost of living more. Moreover, if food luxuries were 
defined as items that place a comparatively heavy draft on the scarcest 
resources, the contribution of price ceilings to wartime management of 
the economy would have the merit of being in the right direction. At 
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best, selective price ceilings on foods would be a facet of the larger con- 
trol strategy. 

3, Gross margin controls. Another proposal to simplify price regulations 
and preserve elements of competitive pricing is less orthodox. The pro- 

sal is to confine price ceilings to food products in raw form—e.g. farm 
products—and to fix the gross operating margin of each food business 
beyond the primary level. Thus, receipts by the processor, wholesaler 
or retailer from sales of foods may not exceed the cost of goods sold plus 
a given mark-up percentage in each accounting period. Enforcement of 
this scheme is conceptually simple since businessmen generally figure 
their costs and returns for income tax purposes. The substantive merit 
of the plan is that prices for individual food products would be free to 
vary with changes in supply and demand. Presumably, if prices on 
raw products were held in check, the prices at retail would also be held 
in check.® The exceptation is that for every price that would rise, another 
price would decline since the gross margin is not to be exceeded. If 
the margin were exceeded and not corrected in a reasonable time, 
deterrent penalties would be imposed by the control agency. 

A major drawback of this proposal is that food prices could be in- 
creased all along the line to the extent that the “product-mix” of each 
business were altered.° It would be to a firm’s advantage to decrease the 
sales volume of products that have had a high mark-up in order to raise 
the mark-ups on products that have always been low. Such adjustments 
would be possible not only between food products but between food and 
non-food products—unless the latter could be excluded in the accounting 
process. The nature, magnitude and consequences of such market 
adjustments merit further study. 


Ill 


When price is no longer an effective rationing instrument, then some 
other means must be used. For example, in the proposal just described, 
each food business would be free to raise the price of some foods to a 
point where prices ration the supply to customers, and stocks would be 
readily available to those who pay the prices. However, if the control 
scheme were to hold the average price of food below free market levels, 
then most products would not be rationed through prices. Some other 
way of apportioning supplies would have to be devised by firms or by 
the government. Government rather than private rationing of food prod- 
ucts is potentially the more efficient means. 


‘There are of course variations in this family of proposals. For example, in some 
plans increased wage costs would be allowed for in the operating margins. 

‘One brief discussion of such plans is given by John Perry Miller in “Tactics of 
Retail Price Control,” Quarterly Journal of Economics, May 1948. 
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But this is not the vein in which the subject of food rationing should 
be approached—at least not in the beginning. It still is an attractive ide, 
that government rationing might achieve socially useful results in way. 
time without comprehensive ceilings on food prices. After all, rationing 
deals with rising prices near the source—by restricting the effective 
demand for food. Admittedly, this is not the usual way of looking at the 
purposes of food rationing controls.” As long as broad classes of food 
are in good supply, one may doubt that the main purpose of government 
rationing is to provide each family with equal shares of individual foods, 
Perhaps it is trite to state that the notion of a reasonable supply changes 
with living standards. But it is surprising how rapidly the notion evolves 
in wartime when earnings are high. One of the great myths of World 
War II is that food fats were in absolute short supply here. While there 
was, indeed, a decline in per capita consumption of visible fats, it was 
more than made up by enlarged consumption of invisible fats. The fat 
in fluid milk, cream, ice cream, cheese, meat, eggs, and other foods more 
than replaced the fat missed in butter, shortening agents, and margarine, 
Similarly, though certain cuts of meat were in short supply, the level 
of meat consumption increased remarkably during the war.® 

Even under lesser supply conditions, it is questionable whether the 
authorities can determine fair shares better than the people can deter- 
mine for themselves—except during a true war siege. People in like 
circumstances do not have like food habits except in a broad sense, 
Equity might be served well enough if war does not put one person ata 
distinct disadvantage to others in getting a reasonably nutritious diet. 
This would require that the average price of food be kept in a reason- 
able relation to average income. If, instead of rationing individual food 
products, or narrow groups of foods, rationing were employed to 
apportion entitlements to food in general, then the problem of equitable 
distribution might be solved in the customary manner. It would make 
the distribution of food fairly independent of large differences in incomes, 
but it also would arrange the distribution of individual food products 
through competitive bidding. 

The optimum scheme from this standpoint would have the following 
general properties. It would be a single unified food rationing program 
and not a series of separate rationing programs for different foods. It 


"There is a small body of exploratory thinking along these lines however. See, for 
example, M. Kalecki “General Rationing,” Bulletin of the Oxford Institute of Sto- 
tistics, July 1940, Volume 2 Number 8 and January 1941, Volume 8 Number 1, and 
Scitovsky, Shaw and Tarshis, Mobilizing Resources For War—The Economic Alterna- 
tives, 1951. In 1943 the meat industry developed a plan of control for its products 
somewhat along the same lines. See A Program for Solving Wartime Meat Problems, 
Livestock and Meat Council, April 1943. 

* United States Department of Agriculture Miscellaneous Publication 691. 
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would include as many foods as would be consistent with the practical 

ossibilities of enforcement, the chief limiting factor being the prevalence 
of market structures that make proper accounting for the disposition of 
food stocks unmanageable. The accounting scheme would be quite 
simple to follow and enforce. Different food products under the ration 
would be freely substitutable. Consumer choice would be readily re- 
flected in changing prices, which would be free to vary. Price changes 
would be reflected back, more or less automatically, through all stages 
in the marketing process so that the necessary adjustments would be 
made fairly automatically by business units operating in their own self- 
interest. 

Food rationing methods fall into two general groups. They limit the 
total expenditures on food or they directly limit the total quantities of 
food that may be purchased. While these methods are related, they may 
yield quite different economic results. While consumer rationing has 
received a good deal of attention in economic literature, the tendency 
has been to deal either with the purely administrative problems or ideal 
theoretical problems.® Neither approach seems to provide an adequate 
basis for appraising food rationing as an economic control. The choice 
here is to explore the practical possibilities of some alternative rationing 
programs. It may throw some light on the nature, potentialities and 
limitations of rationing as an economic control. 

There are several fairly obvious possibilities that may be explored 
briefly. None would give perfect results. Each one presumes a social 
oder in which food rationing would take place through special arrange- 
ments operating within the framework of an established money system. 
The degree of reliance on existing economic institutions varies among 
the schemes, which may furnish a basis for choice. 

1. Food expenditure rationing: enforcement at the retail level. One 
approach is to limit the monthly food expenditures of each family 
through the use of marked dollars. The family would be allowed to 
exchange regular money for marked money (at the bank or grocery) 
up to its monthly allotment. While marked currency would be the only 
legal instrument for food purchases, the enforcement scheme would 
have to be positive. Let us assume that the enforcement impinges only 
on the retailer of food. Suppose each retailer were allowed to buy food 
stocks with regular money in direct proportion to his monthly take of 
marked money. If in the base period, a retailer’s gross mark-up on food 
were 20 per cent of sales, then he would be permitted to spend $800 


*The former is reflected in much of the official literature stemming from OPA. 
The latter is reflected in such works as M. McManus, “The Geometry of Point Ration- 
ing,” The Review of Economic Studies, 1954-55; M. Reder, “Welfare Economics and 
Rationing,” Quarterly Journal of Economics, November 1942. 
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on food stocks for every $1000 in marked money he deposits in his 
bank. This control looks simple enough. As a retailer's sales increase, 
he would be permitted to stock more food, and vice versa. But the 
sales must show an increase in terms of marked money, otherwise the 
stocks could not be replaced. The necessary records to implement the 
scheme seem to exist in standard business practice or might be started 
without much difficulty (the dollar volume of purchases and sales of 
food in monthly or quarterly periods). With this scheme the market 
would be essentially free to respond to competitive forces. Presumably 
the wholesale and retail prices of food products, and the volume sold, 
would be in a state of continual adjustment. 

But several problems must be faced. First, should retailers be per. 
mitted to regard their base period mark-up as a ceiling or as a floor? If 
the retailer were allowed to operate below the base mark-up it might 
mean (a) he has narrowed his actual margin (less service provided, 
greater efficiency, or simply more competitive pressures) or (b) he has 
sold some food for regular money and has purchased more food than he 
is entitled to purchase by his showing of marked dollar receipts. (It is a 
leak in the ration system that permits more purchasing power to bear 
down on the existing food supplies than was intended.) The presumption 
is that the latter possibility is a serious one and the mark-up control 
should be a floor. 

Should it be a ceiling too? If a retailer takes higher than his base 
mark-up it would mean that (a) he has bought food more cheaply and 
sold food more dearly under the ration than before or (b) he has 
purposefully liquidated food stocks. Both phenomena appear to be 
consistent with proper economic behavior in wartime. Thus, the mark-up 
control should be a floor and not a ceiling. In practice, a reasonable 
degree of flexibility may be accorded retailers to offset overbuying with 
underbuying from month to month. Cumulative overbuying must be dis- 
couraged with deterrent penalties.*° 

Also questions should be raised about certain consequences of a floor 
on the retailer’s gross mark-up. If the floor were set too high, the retailer 
would run down his food stocks while selling wholly within the ration 
scheme. For example, if his legal mark-up were set at 22 per cent, 
while competition held his mark-up to 20 per cent, he would be per- 
mitted to spend only 78 cents rather than 80 cents of each dollar receipt 


* As shown in the previous section, “gee margin control has been advocated as 8 
method of avoiding ceiling price controls on food products beyond the raw material 
level. But the economic effects of gross margin controls are quite different when they 
are used to implement food rationing. Here the expenditures rather than prices of 
raw materials are fixed. Altering the product-mix of businesses, as a way of defeating 
the purpose of the control plan, is not a serious problem. 
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for replacement stocks. If the stock turnover occurred once every two 
weeks, the stocks would be depleted at the rate of 5 per cent per month. 
On the other hand, if the legal mark-up were set too low, the retailer 
would find it possible to accumulate stocks in excess of his operating 
requirements which might tempt him into accepting side-payments in 
regular currency. Possible remedies lie in inventory check-ups and the 
recording of daily food sales (punch a separate key on the cash register) 
to check against the deposit of marked currency at the bank. But 
whether these would be practical solutions is an open question. 

Moreover, the mark-up control could not be applied as neatly to other 
kinds of businesses that sell food to the public. Retail grocers provide 
about two-thirds of the food consumed. The remainder is provided by 
eating places, farmers, manufacturers, wholesalers and others.’ Perhaps, 
there are other ways to contro] the rate at which food would move 
through such channels. If good methods cannot be developed, the gap 
inthe control scheme would be too large for a reasonably effective check 
on total food spending. 

2. Food expenditure rationing: enforcement at the processor-importer 
level. Many of the difficulties noted above could be avoided by shifting 
the point of enforcement from the retailer level to the processor and im- 
porter level. The marked money collected at retail would be passed 
back to wholesalers and from wholesalers to processors and importers 
where a fairly rigorous check of food sales against marked money receipts 
could be made. For this reason, the processors and importers presumably 
would sell their output only to those who pay in marked money. This self- 
enforcing feature would come into play automatically in all transactions 
between the processor and household levels. This was the enforcement 
technique used in World War II food ration control except that ration 
stamps and not marked money were passed back. 

There would be no mark-up controls. Since fewer dollars are passed 
back through the channel as the ownership of food changes, the total 
issue Of marked money to the public would have to be based on the 
total processor value of the rationed food supply and not upon the 
retail value. If, for example, retail expenditures on food were to be 
limited to 45 billion dollars annually, the estimated value of this sum 
atthe processor and importer level—say 80 billion dollars—would set the 
limit to the total issue of marked money. While processors and im- 
porters would be required to collect marked money equal to their 
total sales, the wholesalers, retailers, restaurants and households would 
be permitted to do as they chose. A processor has only to maximize his 
matked money receipts—which is the normal competitive calculus. But 


"Marketing, United States Department of Agriculture Yearbook, 1954, pp. 74-75. 
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those who buy from processors would be faced with the problem of 
determining how much marked money and how much regular money 
to ask for in each sale. Presumably, they would try to obtain from their 
customers at least as much marked money as they themselves had paid 
to processors. If some were to take less, they would part with inventories 
that could not be replaced. If some were to require more, the customers 
might go elsewhere to buy. Similarly, the housewife would be faced with 
the problem of deciding how many marked dollars and how many 
regular dollars to part with in each transaction. While the scheme greatly 
minimizes the work of the government and the banking system, it makes 
individual decisions more complex. 

Consider only the food retailer's problem. Assume that he would 
continue to arrive at the selling price by a conventional mark-up on the 
invoice cost of each class of goods offered for sale, tempered by local 
competitive considerations. In addition, he would have to determine the 
share of the sale price he must take in marked money. Assume that this 
ratio is predicated on the amount of marked currency he had previously 
paid out to obtain the goods. A simple procedure would be to determine 
one ratio for all the food products handled and apply it to each cus- 
tomer’s total purchase. It might give good results as long as the average 
customer's purchases were fairly well-balanced among food items. But 
if customers were to shop retail outlets for the best buys in terms of 
ration currency, then the stores specializing in foods that command rela- 
tively small quantities of ration currency—i.e. the products with typically 
high mark-ups between processor and consumer—would tend to draw 
volume away from the general food stores. In the face of such prospects, 
the latter might find it advantageous to price the different categories of 
foods separately, in terms of ration currency. This complication would 
be relatively small if foods fell naturally into a few mark-up groups. It 
would increase with the number of food categories needed in order to 
retain business. In any case, the complications might not be any greater 
than those experienced in a point-rationing scheme—which is discussed 
next. 

It must be noted that, unlike the scheme examined previously, the 
present ration scheme cannot include all foods under the ration. Foods 
whose market structures do not provide sufficiently good enforcement 
opportunities must be omitted, i.e. a “choke-point” wherein a relatively 
few firms at some market level handle the bulk of the supplies. Fresh 
eggs and green vegetables may be examples of poor enforcement possi- 
bilities. 

3. Point-rationing: enforcement at the processor-importer level. Both 
schemes for rationing outlined above are equivalent to a scheme of 
point-rationing in which the point prices are competitively determined. 
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In the first scheme there is an implicit system of point-pricing in which 
the point prices automatically parallel the money prices. In other words, 
if one could devise an overt scheme of point-pricing in which such prices 
were adjusted with every change in money prices, the results would be 
the same, although the mechanics would differ. But in the second 
scheme, the point prices would not necessarily parallel money prices. 
Under either scheme the point values would fluctuate and adjust to 
competitive forces; whereas, under an explicit scheme of point rationing, 
the point values may be and usually are fixed by the authorities. This 
feature gives point-rationing potentialities and limitations not found in 
the other two schemes. 

Point rationing would give the government power to influence the 
demand and price for individual foods. By raising the point price on one 
food, demand tends to shift to other foods. How should such power be 
used? Presumably, the basic guide to fixing point prices is the compara- 
tive drain on resources by different foods. If there were one critical 
resource to be conserved and channelled to other uses, then point prices 
on different food products might be fixed in proportion to their use of 
this resource. Yet this sort of guide is not always clear. Consider, for 
example, the broad resource category called “labor.” The channelling of 
labor into direct war pursuits would assume a high-priority with a step-up 
in the intensity of warfare. But is the average labor input per unit of food 
meaningful? There is a wide range behind most averages. A food product 
may be produced in one situation with a large amount of mechanization 
and with small amounts in another. Moreover, the kinds of skills needed 
might be found where the mechanization was greatest. These factors 
suggest that a general restraint on the demand for food might do about 
all that needs to be done through food rationing to channel resources to 
war pursuits. There are other methods government can use to achieve 
rather specific resource transfers. 

If point rationing were used mainly to control the aggregate demand 
for food, point prices probably should be as neutral as possible in their 
elect on the relative money prices for different food products. Relative 
money prices reflect the values currently imputed to the economic re- 
sources that are devoted to the production of different foods. The higher 
the market price for a product, the higher the point price should be. It is 
amethod of shifting demand to the foods requiring the fewest resources 
to produce, process and distribute. There is much to be said for the goal 
of setting point prices in proportion to money prices. However, admini- 
tered point prices cannot be kept strictly proportional to money prices 
because (a) it is difficult to draw the necessary distinctions between 
types and qualities of food products; (b) it takes time to readjust point 
prices; and (c) there is some uncertainty over the effect that a new 
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schedule of point prices would have on subsequent money prices." 

Consequently, the best that can be done through administered point 
prices is to approximate the more stable, longer-run, gross money price 
relationships among different foods and ignore the shorter-term changes 
and other refinements. 

As a logical consequence, there would be a somewhat greater instabil. 
ity of money prices of individual foods under administered point pricing 
than under a scheme where point prices were automatically adjusted to 
money prices. Under the latter, every rise in money price of a food item 
would be associated with an equal rise in the point price, which dampens 
the demand and the further rise in price. Every fall in money price 
would be associated with an equal fall in the point price which encouw. 
ages demand and restrains a further price decline. How serious price 
instability would be under administered point pricing is an open question. 
Among other things, the answer would depend on the particular situation 
for each food, the practical limits to frequent resetting of point prices, 
and the insight the control agency would have into the effects of alterna- 
tive point schedules. 

The instability of money prices due to administered point prices might 
be dampened in another way. The government is a large buyer of food 
in war-time. Coordination between the buying activities of procurement 
agencies and the needs of the control agency might provide the needed 
flexibility. One should ask to what extent the government demand for 
food can be adjusted to offset short-term changes in particular food 
supplies when the control agency cannot adjust the point-price schedule 
readily. 

The principal advantage of point rationing is its adaptability to a 
wide range of economic contingencies. The other rationing schemes 
might work only if the money price system is free to function in the 
normal manner. If ceiling price regulations were imposed on foods, the 
power to adjust point prices would be a welcome accommodation to the 
need for a way to reflect competitive valuations in some system of open 
prices, however crude these approximations might be. It was the way 
things were done during World War II and it might be the way things 
would be done in a future war. 


“In other words, the act of resetting point prices on different foods would give 
housewives cause to alter their demands for the different rationed foods. This would 
change the money prices of the foods in new and, perhaps, unforeseen ways. It would 
necessitate a further rescheduling of point prices to keep them in line with the new 
money price relationships. Presumably, by successive approximations, the control 
agency could arrive at a tolerable approximation of the rule of pa peemys fre 
that in the meanwhile other factors bearing on the price of food will have hidden the 
causal relations between point prices and money prices. 
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It is to be doubted that “brush-fire” wars would warrant imposing 
specific controls over foods. The Korean episode and the following 
period have not demonstrated in any convincing way the need for such 
controls, If nothing more, detailed regulations of serious import are 
expensive to install and require genuine support that seems difficult to 
muster short of a massive involvement. 

On the other hand, a successful bombing attack on our cities would 
warrant extensive controls. But the purpose of controls and possible 
methods of implementing them would be drastically different from any- 
thing we have experienced. There would be no possibility for orderly 
adaptations of the economy to the war emergency. Bomb damage means 
violent change. One can only surmise how many bombs would find a 
target and what, if anything, would emerge from the rubble. It is pos- 
sible that many cities would escape destruction. Even so, they would 
suffer. Economic deterioration probably would set in almost everywhere 
following the destruction of some major centers because our economy is 
so largely based on exchange of products, widespread ownership of 
property through the means of a complex legal and financial system, and 
provision of many services through an elaborate public fiscal system. As- 
suming the blow were crippling rather than fatal to us as a people, there 
would be a possibility of economic reconstruction. What would be 
some of the dimensions of the food problem to which controls should 
be applied? 

The spectre of mass hunger would appear to be the most immediate 
food problem. Apart from considerations of food contamination and 
spoilage, there might be no way to get adequate food supplies to the 
people. Normally, food stocks not needed in the pipelines of distribution 
tend to be stored in raw forms near points of production. There would 
be serious danger that each city which escaped destruction would sud- 
denly find itself a human island with but a few weeks’ supply of food. 
Wreckage of the transport system alone might cause this outcome. The 
need to restore the food distribution machinery and to pro-rate food 
supplies would be among the most urgent tasks. 

Any city might be virtually cut off from incoming food supplies for a 
fairly long period of time. It takes time to repair damaged transportation, 
communication, processing and distribution facilities, and to declare food 
stocks safe for consumption. No city can count on having early priority 
on whatever restorative actions the authorities can direct. It might be 
wise for each city to regard its food problem as one created by siege 
on the city even though events were to prove otherwise. 

The typical American city has within its environs but a few weeks’ 
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supply of food at ordinary rates of consumption. Suppose a city has an 
average of one week’s supply in homes, one week's supply in retail stores, 
and two weeks’ supply in commercial warehouses—or a four weeks 
supply in all. If, under duress, the rate of consumption could be cut in 
half, then the city could hold out approximately two months if all the 
stocks could be pro-rated evenly. Assuming the possibility of such 
action, then a planned addition to the city’s food stocks equal to one 
month’s normal supply would add two months to the survival power of 
the city. To what extent would it be wise or practical to build-up the 
level of food stocks in the city in advance of uncertain need for them? 
Should people store a few months’ supply of canned goods in their 
attics, basements, garages, or under their beds? Should commercial ware- 
houses build up their food stocks? In short, such questions require study 
of the dimensions of the problem, the alternative solutions, the impedi- 
ments to action, and the pitfalls of specific programs before intelligent 
answers can be given. 

The second problem is to determine a practical method for pro-rating 
the city’s food stocks so that they do in fact stretch out. It might prove 
to be a heroic feat for the average person to stay on half-rations. Yet, we 
cannot know how the average person would behave in a national disas- 
ter. Presumably, each inhabitant of the city would be entitled to equal 


treatment. Hence, a positive local program for rationi: ~ .. ods (rationing 
calories may be more descriptive) would be needed. ° aracter of an 
effective program for getting food stocks declared, ‘ing and en- 


forcing rations, and dealing with hardship cases needs to be explored. 
The problems would vary from city to city according to size and 
layout, the quantity and disposition of its food stocks, and many other 
factors. 

Presumably, rationing programs would be continued until such time as 
food supplies were again regarded as close to normal. On the road to 
restoration, modifications in rationing would be in order as supply prob- 
lems eased, For example, ration entitlements probably would be shifted 
from a calorie basis to a variety basis as conditions would allow. More- 
over, since restoration of food supplies to the city presupposes the 
restoration of a tolerably efficient food producing-distributing system, it 
presumes that local rationing programs would be modified to accommo- 
date pricing that would help allocate food resources throughout the 
market in a desirable way.'* This may mean that rationing in the differ- 


* Some believe that the authorities would be able to engineer the distribution of 
foods mainly on the basis of criteria of physical need alone. This leaves unanswered the 
question of how food supplies would come to be produced and made available to the 
authorities in desirable quantities without a system of price incentives. It also leaves 
unanswered whether it may not be efficient to rely as much as possible on the com- 
petitive determination of prices to engineer the distribution of ood stocks. 
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ent cities would have to be put on a more or less uniform basis—which 
is but another way of saying that the rationing programs would assume a 
national character. Presumably there would be a period in which national 
measures could not function, or could function only through local juris- 
dictions. Eventually, the food problem might be dealt with, however the 
chains of command might shift, as a national problem calling for meas- 
ures that would foster the national character of the food economy. This 
view may provide us with a useful frame of reference for dealing with a 
welter of local price and rationing issues. 

The long range task of economic reconstruction would require various 
measures to improve food production and distribution. Since commer- 
cial farming is largely decentralized, most farms probably would escape 
physical damage. But gasoline and other operating supplies would be 
needed if farms were to produce a surplus beyond their own needs. The 
nature of the problem would depend on the character of the damage to 
the system for providing farm inputs and on the size of the surviving 
population. All we can do here is to suggest some of the general paths 
of reconstruction. 

After extensive damage to transport and handling systems, the patterns 
of food production and supply might be reshaped in two discernible 
ways. First, there probably would be a tendency to generate food pro- 
duction on land near population centers—production that could be gotten 
underway with resources on hand and readily procured locally. The 
nature and limits to such output would be different for different areas, 
depending on local conditions. The authorities might be able to influence 
the course of such production in order to obtain a maximum output of 
food energy per unit of input. Second, there might be a concurrent 
tendency to restore trade among different regions within the limits im- 
posed by physical and institutional conditions. For example, it may be 
supposed that in the beginning some distant agricultural regions near 
navigable waters might ship products more readily than nearby regions 
that depend largely on rail shipments through destroyed junctions, It is 
hard to visualize conditions in which trade would long remain a strictly 
local affair unless devastation were so complete as to destroy the ma- 
terials and will for rebuilding. Perhaps, conditions would permit regenera- 
tion of regional trade and, perhaps, even national markets would take 


There may be a lesson in the food policy for the “scorched-earth” areas of Europe 
in World War II. Apparently, in the Ukraine there was a close connection between 
the restoration of competitive pricing (partly open and partly under the guise of con- 
tolled prices) and the regeneration of food production and distribution. (See L. A. 
Skeoch, “Food Prices and Ration Scale in the Ukraine, 1946,” Review of Economics 
and Statistics, 1953). A plausible inference is that when survival was at stake, the 
authorities not only countenanced but came to rely on competitive pricing to achieve 
ninimum standards of performance. 
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form rather early. It may be suggested that the state of abundances and 
scarcities of many goods and services in alternative uses would be ind. 
cated best through a system of relative prices determined in the market 
at large, modified perhaps by the authorities in order to engineer certain 
kinds of results. 

This brief visualization of the food problem, following an attack on ou 
cities, may indicate the roles of pricing and rationing during different 
stages of the destruction-reconstruction cycle in a way that might help 
us achieve a more flexible control strategy. In view of the uncertainty 
about what kind of war we may be faced with, it is desirable to avoid 
thinking in water-tight compartments. Any plan of action that is appro. 
priate to one kind of emergency, which would foreclose on taking suitable 
steps in a more severe emergency, may be undesirable. But to reconcile 
measures which are suitable for essentially different kinds of emergencies 
presupposes that we know the measures that are suitable for each. 
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MEAT PRODUCTION IN THE U.K.: A STUDY 
OF GOVERNMENT POLICY 


E. A. ATrwoop AND G. HALLETT 
University College of Wales 


HE recent policy of the British government towards meat produc- 

tion is an excellent illustration of the difficulties that surround at- 
tempts to “iron out” by government intervention the imperfections in the 
workings of the competitive system. There have been many disappoint- 
ments in the search for a formula for a selective weed-killer that would 
eliminate the disadvantages of private enterprise without destroying its 
virtues. Though it has been a case of learning the hard way, these dis- 
appointments have made farmers and administrators realize the compli- 
cations that arise from government interference in the working of the 
free market. 

The aim of government policy has been to keep the prices received 
by meat producers reasonably stable and at a sufficiently high level to 
produce an expanding level of output. This is made difficult by the na- 
ture of the meat market in the U.K. In 1955 the U.K. imported two- 
thirds of the carcass meat entering into international trade and these 
imports accounted for over one-third of the total consumption. Tariffs 
on imported meat (apart from bacon) are so low as to be insignificant, 
and there are no quantitative import restrictions, except those imposed 
on imports from dollar areas. 

Thus the U.K. is virtually an open market for meat exporting countries, 
and prices are very much affected by fluctuations in supplies arising from 
the policies of the main exporters, Small changes in the percentage of 
total meat production which is exported from these countries can cause 
lage changes in the total volume of world exports. These changes par- 
ticularly affect the amount exported to the U.K. and have a considerable 
elect on the level of prices prevailing in the British market, since the 
demand for meat as a whole in the U.K. is inelastic to price changes. 
The government, in allowing free imports, has accepted the responsibility 
for limiting the price fluctuations confronting the British farmer. 

During the years of emergency from 1939 onwards the agricultural 
policy of the U.K. was to obtain the maximum possible output (in terms 
of food value) from its land, This involved increasing the acreage of 
arable cash crops and the size of the national dairy herd, with a corre- 
sponding reduction in the numbers of beef cattle, sheep and pigs. Meat 
was one of the most severely rationed of all the main foodstuffs; even as 
recently as 1951 the ration of carcass meat was, for some months, below 
eight ounces per head per week. Rationing of carcass meat did not end 
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until 1954, but for some years before that date the government had been 
putting particular emphasis in its agricultural price policy on increasin 
the output of meat. Difficulties in obtaining meat from abroad during 
these years meant that a high rate of slaughtering had to be maintained 
in order to meet ration requirements, and this acted as a brake on the 
build-up of cattle and sheep numbers. In recent years, however, meat 
output has risen fairly steadily. By 1956 the output of beef and pork had 
risen to 25 per cent above pre-war, and the output of mutton had reached 
its pre-war level. In the early post-war years the government announced 
each year figures for the planned increase in the production of each 
commodity. Later, after actual results had differed widely from those 
planned, the target figures began to be presented more tentatively and 
were dropped altogether after 1954. 

To achieve the desired outputs of the various commodities the gover. 
ment has relied largely on financial incentives rather than physical con- 
trols. Because of the traditional dislike in Britain of government measures 
which raise the price of food, these financial incentives have involved 
government subsidies on a substantial scale. The cost of the subsidies 
depends on the level of world prices. When these began to fall after the 
end of the Korean War the government found itself with an increasingly 
heavy subsidy bill, as the guaranteed prices had risen in the same way 
as world prices. There is considerable pressure on the government to 
regard increases in world prices as part of the long-term trend, but de- 
creases in world prices as erratic fluctuations which ought to be offset. It 
is much easier to raise guaranteed prices than to lower them. 

Nevertheless, by 1954 the government was seriously concerned with 
the cost of agricultural support and stated, “Home agriculture cannot 
be completely insulated from world market conditions and, in determin- 
ing the level of guarantees, account must be taken of long-term trends 
in market prices. The present cost to the taxpayer of the support given 
to British agriculture is very high—of the order of 2200 million.” This 
figure was approximately one-sixth of the total receipts of British farmers 
and approximately two-thirds of their estimated income. The emphasis 
of government policy was no longer on maximum output, but on securing 
“a more rapid improvement in economic efficiency by raising quality, 
catering for consumer choice and reducing unit costs of production.” 

The subsidies to agriculture are of two kinds. The more important are 
the “price-increasing subsidies” paid on the end production of agriculture, 
e.g. wheat, milk, fat hogs, fat cattle, etc. These subsidies for 1956-57 on 
meat are shown in Table 1. 

The second kind are the “production” subsidies—subsidies on fertilizers, 
grants for capital improvements, etc., and subsidies for farms in poor land 


iy 
area 
on 
In 
for t 
the 
ketit 
Min 
catth 
ann 
for 
glut 
the 
End- 
(defic 
To 
Prod: 
Li 
Me 
Hil 
Ca 
Total 
Subsi 
All ot 
tilizer 
TOT, 
(excl 


each 
those 
y and 


Vvern- 
con- 
sures 
Olved 
sidies 
er the 
singly 
way 
nt to 
it de- 
set. It 


with 
annot 
rmin- 
Tends 
given 
This 
rmers 
ohasis 
uring 
ality, 
nt are 
iIture, 
57 on 


lizers, 
land 


MEAT PRODUCTION IN THE UNITED KINGDOM 


TaBLE 1. ENp Propuct Sussipies ror Mgat Propuction 1956-57 


— 


Value of output 
at farm gate Deficiency Output Payment 
(incl. deficiency payments deadweight per cwt. 
payments) 
£m £m 000 tons 
Fat Cattle 200 23 782 Pe? 
Fat Sheep 70 10.2 199 2.10. 
Fat Hogs 162 41.3 661 3. 2. 
Total 432 74.5 


areas. The amounts of the various subsidies are shown in Table 2; those 
on meat production account for nearly 40 per cent of the total. 


Price Policy 


In 1947 the government instituted a program of agricultural expansion 
for the post-war period. Increased production was encouraged by raising 
the prices paid to farmers; this could easily be done, as agricultural mar- 
keting and prices were completely controlled by. the government. The 
Ministry of Food, through authorized agents, was the sole buyer of fat 
cattle, sheep, and hogs, which were purchased at fixed prices determined 
annually after negotiations with the farmers’ representatives. The prices 
for cattle and sheep varied seasonally in order to counteract the autumn 
glut of grass-fattened animals. In spite of some premiums for quality, 
the scarcity of meat at the time caused the emphasis to be on quantity. 


TABLE 2. Estrmatep AGRICULTURAL SUBSIDIES IN THE UNITED 
Kinapom, 1955-56, 1956-57 


1955-56 1956-57 


£ million £ million 


End-product subsidies to meat production 
(deficiency payments) 

Total on cattle, sheep, hogs 70.3 74.5 
Production subsidies to beef and mutton 


Livestock rearing grants 1.8 1.8 

Marginal production grants 3.3 2.2 

Hill cattle & hill sheep subsidies 2.0 3.9 

Calf rearing subsidy 6.5 11.4 11.9 19.8 
Total subsidies to meat production (81.7) (94.3) 
Subsidies to other end-products 96.9 91.0 
Allother production subsidies (drainage, fer- 
tilizers, attestation, etc.) 39.7 51.5 
TOTAL AGRICULTURAL SUBSIDIES 
(excluding administrative costs) 218.3 236.8 
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For example, the production of lightweight pork hogs was effectively 


discouraged by low prices, and the grading of stock was carried oy - 
very leniently. The Ministry handled all imported meat, controlled dis. out 2 
tribution to the shops, and administered rationing and price control Tight J dispo 
down to the retailer. syste 
In the circumstances in which it was used this system worked well mark 
Even during the war the government rarely used its power to control the predi 
type of stock that farmers should keep and was generally able to achieye vear, 
the pattern of livestock output it desired by the manipulation of prices in tut 
The arrangements were popular with most farmers, who were freed from 
all marketing worries. On the other hand, the system operated when all 
kinds of meat were rationed, so that consumers’ opportunities for exercis. In 


ing their preference were in abeyance. The arrangements were a produc 9 of th 
of the “siege economy” of the U.K. during and after the war, but obvi. J, “de 
ously needed modifications as economic conditions improved. ghie 

“Normal” conditions returned with surprising suddenness in the sum. 


ante€ 
mer of 1954, when rationing of meat and all other foodstuffs ended. The J jary 
government was not prepared to continue state trading after the end of J hoon 


rationing, either in imported or home-produced meat; but at the same ting 
time it wished to fulfil the promise, contained in the 1947 Agriculture 


rice 
Act, of guaranteed prices to the farmer. As the Act itself does not specify cae 
any particular system of implementing guaranteed prices, and as the ning 


farmer would be satisfied with any scheme so long as it gave high prices, ] jhe | 
there were three alternatives:— mp 


sim 

(1) Tariffs or import quotas. re 
(2) A free market, with subsidies injected at some point in the mar- J pack 
keting process. Th 

(3) A monopolistic marketing board operating in conjunction with J por 
either subsidies, tariffs, or import quotas. futur 


Tariffs or import quotas were unacceptable because they would involve § fuct 
either placing a tariff on meat from Commonwealth countries (which ] inde 
would have been contrary to the Ottawa Agreement on Commonwealth ] ince 
preference) or breaking international “fair-trading” agreements such as hs p 
G.A.T.T. They would in either case raise prices to the housewife, which ] pep 
the goverment was anxious to avoid; high taxes to finance subsidies were oper 
politically less unpopular than high food prices, and less likely to stimu- J chi, 
late wage-price inflation. reali: 

The farmers would have preferred a marketing board through which Tt 
all farmers would have been compelled by law to sell their produce. | tuati 
Boards of this type already operated for milk and wool, and are popular F dices 
with farmers because they are completely controlled by their elected J sche, 
representatives. However, in view of the complexity of meat marketing J tioy; 
and the problems arising from the large volume of imports, the govern- 
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ment was not prepared to set up a compulsory marketing board for meat. 

It was decided to return meat trading wholly to private hands, with- 
out any restriction on imports or on the way in which a farmer might 
dispose of his fatstock. This free market was to be buttressed by a subsidy 
stem, under which payments were to be made to farmers when the 
market price fell below a certain level. With this system it is impossible to 
predict the exact cost to the government of the price guarantees in any 
year, since this will depend on the level of market prices, which depends, 
inturn, on the state of the world meat trade. 


Deficiency Payments 


In devising a price support system the government had the experience 
of the pre-war subsidies on wheat and fat cattle. The wheat subsidy was 
a “deficiency payment.” Farmers selling wheat were paid the amount by 
which the average price throughout the season fell short of the guar- 
anteed price. The payment of the subsidy was made at the end of the 
harvest year, when the average price of the previous season's crop had 
been calculated. Such a system does not guarantee a farmer against get- 
ting a low price at a particular market, but it does guarantee the average 
price received by all farmers over the year. The fat cattle subsidy was 
simply a fixed payment (e.g. 8s. per live cwt.) announced at the begin- 
ning of the year, the amount being decided in the light of prices over 
the previous year. Both these subsidies worked satisfactorily and were 
simple and easily understood by farmers. They did not restrict competi- 
tin in marketing or prevent consumers’ preference being transmitted 
back to the producer. 

The scheme introduced in 1954 also had the same objectives, but was 
more ambitious. It was designed to assure the farmer of a pattern of 
future prices which would shield him from erratic and unpredictable 
fuctuations, but which would reflect both seasonal variations and the 
uderlying long-term trend. In other words, the aim was to reduce the 
uncertainty about future prices in order that the farmer might rationalize 
his production program. Such aims are extremely laudable, and there can 
beno doubt that the marketing of meat before the war had not always 
operated with the smoothness that a free marketing system should 
achieve. Unfortunately, these aims have proved extremely difficult to 
realize. 

The government’s intervention was designed to prevent excessive fluc- 
tuations in farmers’ receipts, but some of its remedies were as bad as the 
disease. Attempting to find a perfect answer, the government produced a 
scheme that was very complicated; it has been compared with the noto- 
tious 18th century problem of Schleswig-Holstein which, it was said, was 
wot understood by six men in Europe. Since its introduction, the details 
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of the scheme have been altered every year. 

In the original version there were two levels of guarantee—a “colle, 
tive” guarantee and an “individual” guarantee. The main subsidy was the 
collective guarantee payment, so called because prices were guaranteed 
to farmers as a whole but not to individuals. This payment was calculated 
in the following way. A guaranteed “standard” price for the coming year 
was determined annually, e.g. 138s. per live cwt. in 1955/56. At the be. 
ginning of each month during the year the deficiency payment for that 
month was calculated from the difference between the standard price and 
the average market price over the previous 12 months. For example, if 
the average market price from July 1954 to June 1955 were 130s., the de. 
ficiency payment on all cattle sold in July 1955 would be 8s. This “moving 
average’ payment was probably originally intended to be the only sub. 
sidy, but at the farmers’ request the government added a second “safety 
net” in the price support system—a guarantee! individual price for each 
animal sold. If the price paid for the animal fell below its guaranteed 
individual price (which was set at a fairly low level) the government 
paid the farmer the difference. The individual guarantee was introduced 
because of farmers’ fears that, even if their receipts as a whole were 
maintained by the collective guarantee, farmers at some markets might 
still suffer if buyers got together and forced down the price. The alleged 
existence of these buyers’ “rings,” and the weakness of the farmers’ bar- 
gaining position, had been a frequent complaint before the war, and one 
of the main reasons put forward for the setting up of a compulsory mar- 
keting board. 

In the case of hogs the individual guaranteed price caused further 
complications. In its efforts to expand meat production rapidly, the gov- 
ernment had set very high guaranteed prices for hogs in the years pre- 
ceding de-rationing. This brought about an embarrassingly rapid increase 
in production in 1954, which flooded the market and kept market prices 
at a low level. If market prices were generally below the guaranteed in- 
dividual price and were raised to this level by government payments, 
then the total returns for all hogs, good and bad, would be the same, 
without any differentiation according to quality. In order, therefore, “to 
preserve the reality of market price variations” the government added a 
third payment, the Market Addition, which was paid at a flat rate on 
all hogs, with the object of raising the amount received above the Guar- 
anteed Individual Price. The amount of the Market Addition was based 
on a forecast of future prices and was announced each week. Finally, the 
collective guarantee payment was altered when the price of hog-food 
changed. 

A farmer taking a hog to market would therefore receive, (1) the price 
paid by the buyer, (2) the collective guarantee payment, announced each 
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month and based on a 12-month moving average and the price of hog- 
food, (3) the Market Addition, announced each week and based on a price 
forecast, (4) possibly a further payment to bring the amount received up 
to the Guaranteed Individual Price, which varied weekly. It is hardly 
surprising that farmers contented themselves with the thought that if 
prices were low “the government would make up the difference” and 
were very annoyed when, because of the peculiar operations of the sub- 
sidy, it did not do so, Admittedly the hog guarantees were the most 
complex, but the cattle and sheep guarantees also baffled farmers. Even 
fa farmer understood the system (which few did) he had no means of 
knowing what either the subsidy or his average receipts would be in 6 
ot 12 months’ time, even though one of the aims of the scheme was to 
limit the uncertainty about future prices. The farmers’ uncertainty was 
the result of the fact that the collective guarantee payment, based on the 
proceding 12 months’ prices, bore no relationship to the prevailing market 
price in any month, It was possible for a farmer selling when prices were 
high to receive a large deficiency payment if prices over the previous 12 
months had been low, while a farmer selling when prices were low might 
receive no payment at all if prices over the previous 12 months had been 
high. Thus in addition to the normal risk of fluctuating prices was added 
the further risk of arbitrarily fluctuating subsidies. 

Why was such a complicated and unsatisfactory system devised? The 
Guaranteed Individual Price, with its attendant complications, was prob- 
ibly an afterthought, incorporated to meet some of the farmers’ fears 
about leaving the haven of fixed prices. The “moving average” system 
was apparently chosen because the government was anxious in response 
to the farmers’ demands to have a system under which the deficiency 
payment could be announced before the period to which it applied. If 
the deficiency payment had been based on the price over the whole year, 
is with the pre-war wheat payment, the farmer would have had to wait 
for payment until the end of the year, which was regarded as undesirable. 
Aflat rate payment for the year, such as the pre-war cattle subsidy, was 
tally considered, because it obviously added nothing to the stability 
f prices received by farmers. 

The question had been discussed some years previously by a committee 
st up by the meat traders’ associations. This committee recommended 
‘system which was simple, comprehensible, and provided complete pro- 
tection against sudden falls in price. They recommended that standard 
prices should be fixed for each month in the year, varying seasonally, 
ind that the deficiency payment in any month should be the difference 
tetween the standard price and the average market price in that month. 

Thus a farmer would know roughly what he would get in each month 
ifthe coming year. If, for example, the standard price for April was 140s. 
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per cwt. the farmer would know that, for average animals, he would get 
something near that figure, perhaps slightly more or less, but not disas. 
trously less. 


Recent Developments 


During 1954-55 cattle prices were high, but the sudden resumption of 
shipments of chilled beef from the Argentine caused a sharp fall; during 
1956 prices fell by nearly one-third. Because of the high prices in the pre- 
vious year, however, farmers selling at low prices in the early part of 
1956 received little or no deficiency payment. This caused a slump in the 
prices of store cattle and a severe loss of confidence throughout the in. 
dustry. In the face of mounting criticism the “moving average” system 
was abandoned. The Guaranteed Individual Prices, together with the 
Market Addition, had already been dropped as “tending to distort the 
normal market influences . . . and complicating the system, with conse. 
quent heavy administrative charges.” 

A new method of calculating the deficiency payment came into oper- 
tion in March 1957. Under this method, standard prices are announced 
for each week of the year. At the beginning of each week, government 
statisticians calculate a single average for an eight week period consisting 
of actual market prices for the four weeks preceding the one in question, 
and estimated prices for the coming four weeks (which must inevitably 
be largely guesswork). The deficiency payment for the week is then the 
difference between the standard price and this peculiar average, the 
offspring of a marriage of statistics and crystal gazing. The payment 
thus calculated may subsequently be amended, however, to bring farmers 
average receipts for that week within a certain range on either side of 
the standard price. In spite of the statistical mumbo-jumbo this method 
produces much the same results as the method recommended by the meat 
traders. However, the latter method (under which the deficiency pay- 
ment would be calculated retrospectively from the difference between 
the standard price for any week and the average market price during that 
week) is simpler and more comprehensible; it is hard to understand why 
it was not adopted in its original form. 

The difficulties experienced with the “moving average” method of cal- 
culating the deficiency payment were the result of the substantial drop 
in cattle prices from one year to the next. In the case of sheep, prices 
have remained fairly steady from one year to another because of the 
greater stability in supplies from New Zealand, the U.K’s, largest overseas 
supplier. In consequence the deficiency payment has remained fairly 
constant and has cost much less than that for cattle and hogs. 

The troubles that arose from the first version of the scheme were mainly 
the result of trying to give the farmer too much protection, rather than of 
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inherent difficulties in combining a free market with a deficiency payments 
scheme. Experience so far suggests that although it is possible to devise 
a system of deficiency payments which will satisfactorily give stability to 
a free market, no system can take all the risks out of such a market with- 
out destroying the advantages that derive from it. This point has been 
made admirably by a government committee that was set up in 1955 to 
investigate the problems of hog marketing. In its report the committee 
stated, “We sympathize with farmers over the difficulties caused by price 
fluctuations; but we have become convinced that such fluctuations serve 
an essential economic purpose by inducing some farmers to adjust their 
production and marketing plans to meet the current state of the market. A 
policy which effectively cut individual farmers off from direct contact 
with the market would be contrary to the interests of consumers and in 
the long run contrary also to the interests of farmers. Any stability thus 
given to farmers would be a delusion. It would be achieved only at the 
cost of gluts and shortages of pork and increased price variation through- 
out the rest of the pig industry; in this way the policy would contain the 
seeds of its own destruction, since it would intensify the pressures which in 
the end force upon the farmers larger price adjustments.” These remarks 
apply with equal force to beef and mutton production, though the mar- 
keting of these products does not show the extremes of price and supply 
fluctuation that are associated with hogs. 

There is no reason why subsidies should not give farmers protection 
against sudden price falls, but they should not prevent consumers’ pref- 
erences being transmitted back to the producer. If market prices are to 
influence farmers’ production policy the subsidies which overlay them 
must not distort basic market differentials. The subsidy system must be 
understood by the farmer and should therefore be simple. These con- 
siderations would seem to indicate a straightforward retrospective de- 
ficiency payment based on standard prices for each period in the year. 

In spite of all the early troubles, the free market, supported by de- 
ficiency payments, has worked well. The quality of home produced meat 
has noticeably improved, and competition in marketing has produced 
Vigorous new organizations, notably the Fatstock Marketing Organiza- 
tion, set up by the farmers themselves after the government’s refusal to 
establish a compulsory marketing board. This organization as an alterna- 
tive to the local auction markets has tended to remove imperfections in 
marketing and increase competition among buyers. It has also had the 
incidental effect of inducing in farmers a more rational attitude in market- 
ing problems. Before the war farmers’ leaders strongly condemned waste- 
ful and profiteering “middlemen,” but the compulsory marketing boards 
for other agricultural products did little or nothing to increase the eff- 
ciency of distribution. 
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Hog Marketing 


The marketing of hogs has presented special problems. In spite of the 
price guarantee the hog market has experienced the fluctuations for which 
it is notorious. These fluctuations have two main elements—the “ho 
cycle,” and the relations between the pork and bacon markets, It might 
be thought that the existence of price guarantees would eliminate the 
fluctuations in prices and production which generally characterize the 
free market in hogs. The government itself, however, has at times mis. 
calculated the sensitivity of the hog market. Because the increase in the 
production of beef and mutton in the post-war years was slower than 
hoped, the government set very high prices for hogs, with the object of 
reaching the planned total meat output through a considerable increase 
in the production of pork. The high profits to be made in hog-keeping 
attracted numbers of small hog-keepers whose methods of production 
were inefficient and who produced carcasses of poor quality. This de. 
cline in quality aggravated the difficulties that hog producers experienced 
after the return of free marketing arrangements. High prices between 
1950 and 1954 brought about a rapid increase in production, but made 
the adjustments after 1954 more painful than they would otherwise have 
been. Looking back, it would probably have been in the interests of both 
farmers and consumers if hog prices had not been set so high or pro- 
duction increased so rapidly. 

Output increased much more rapidly than had been expected, doubling 
in three years and reaching a peak figure in 1954 which was 50 per cent 
above the pre-war level. This large output caused a slump in prices with 
a consequently high expenditure on deficiency payments to bring farmers 
prices up to the guaranteed levels. In 1954 the government began to stress 
the need for a reduction in costs and referred to the high profit margin 
in hog production. In 1955 it was more blunt—“The rate of subsidy per 
score has continued to rise; it is now too high and must be reduced, We 
cannot afford any further expansion in the production of pigmeat.’ 
Guaranteed prices were therefore reduced, with bitter protests from the 
farmers’ representatives. The annual negotiations between farmers and 
the government which precedes the fixing of guaranteed prices are, of 
course, not a dispassionate discussion of the economic state of agricul- 
ture but a process of extremely hard bargaining in which the effect of 
the farm vote on the current electoral position plays an important role. 

The immediate effect of the reduction in price, coming on top of the 
marketing problems experienced during the glut in the previous year, 
was a sharp fall in hog numbers, with consequent scarcity and high prices. 
Since then prices and production appear to have reached a fairly stable 
equilibrium. The unwisdom of sudden reversals of government price 
policy is now generally appreciated, and the government has undertaken 
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jot to reduce the price guarantees by more than 4 per cent, after al- 
lowing for changes in costs, for any individual commodity in any year. 
This undertaking should give livestock producers a greater measure of 
security and enable them to plan ahead with more confidence. It is possi- 
ble, therefore, that the price guarantees will in future prevent a recur- 
rence of a hog cycle of serious proportions. 

The second problem of the hog market is that it is split into two largely 
separate parts, pork and bacon. In the past the pork market has de- 
manded a lighter weight of hog, and porker prices have often moved in- 
dependently of baconer prices, as the demands for pork and for bacon 
have different characteristics. In response to these price changes, some 
roducers switch from one market to the other. This creates problems for 
the bacon factories, which prefer to maintain a constant throughout. The 
demand for pork has tended to fall off in the summer, whereas the de- 
mand for bacon has remained constant. Consequently, the bacon factories 
ae offered too many hogs in the summer and too few in the winter. The 
Fatstock Marketing Corporation, which controls most of the trade in 
bacon hogs, tried to meet this difficulty by increasing the prices paid for 
bacon hogs in the winter from a fund built up during the summer. This 
ystem broke down in the price fluctuations of 1955. The existing de- 
fciency payments for hogs do not mitigate the problem as they are 
based on the average price of all hogs, porkers and baconers, and paid 
atthe same rate on both types.’ 

One suggested solution has been to pay separate subsidies for bacon 
hogs and pork hogs, so as to maintain a constant price for each through- 
out the year. This would perhaps solve the immediate problem, but it 
night have the disadvantage, in the long run, of perpetuating a rigid 
distinction between the two markets which might otherwise disappear. 
There is an embryonic movement to build hog factories which would 
manufacture every type of hogmeat product, and it would be unfortunate 
if this movement were hampered by inflexible subsidy arrangements. 


Production Subsidies 


The deficiency payments made under the price guarantee scheme are 
supplemented by the various “production” subsidies. These are of two 


‘The situation in this country at present is that there are three main types of pig: 

A lightweight (80-100 Ibs deadweight) pork pig consumed (usually roasted) without 
ay further processing; a middleweight pig (140-160 lbs deadweight) consumed as 
bacon, nearly always by the Wiltshire cure; a heavy pig (over 200 Ibs deadweight) for 
manufacturing into roducts—pies, sausages, canning, etc. 

The most recent development is the trend towards using heavy pigs for all three 
wes, taking the best cuts for bacon and pork and using the rest for manufacturing. 
I this development expands it will pa? i pig marketing by making it easier to use 
the pig for the most profitable market, and therefore maintain a better equilibrium 
between the markets. 
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main kinds—those designed to aid farmers of marginal land, e.g. the hil 
cattle subsidy, and those designed to encourage the use of particulg 
types of resources and expand certain farm enterprises, e.g. the fertilize 
subsidy, the calf rearing subsidy. The fact that there are these subsidies 
on top of the deficiency payments shows an unwillingness on the goy. 
ernment's part to rely solely on the manipulation of commodity price 
as a means of bringing about the pattern of output it desires and of ep. 
couraging a more rational use of resources. The justification for the sub. 
sidies to hill farmers is the belief that the market pricing mechanism 
would result in very low farm incomes in certain areas, which is regarded 
as unjust and socially undesirable. The second group of subsidies 
justified on the grounds that farmers do not always achieve the most 
efficient combination of resources in production, because of imperfect 
knowledge, shortage of capital, etc. Consequently the government pays 
farmers to use more fertilizers, plough up old grassland, build grass silos, 
rear more calves, and so on—which would presumably be in the farmers 
interests to do in any case. Although these subsidies have undoubtedly 
achieved some good results, it would probably be a better policy to re. 
move the obstacles to good farm management by propagating technical 
knowledge, improving credit facilities, etc. and leave the farmer to de- 
cide his farm policy solely in the light of prices of products and re 
sources. 

Subsidies to poor-land farmers raise different considerations. Under the 
1947 Agriculture Act, the government is obliged to establish prices which 
are “consistent with proper remuneration and living conditions for farm- 
ers.” This has been interpreted as an obligation on the part of the gov- 
ernment to give special support to farmers in the less fertile farming 
areas, in addition to the general subsidies received by all farmers. The 
more remote upland areas of Britain have for many years been suffering 
from a steady drain of population, owing to the comparatively low in- 
comes earned by those who farm there, and the consequent lack of 
amenities. The main farming activity is the raising of store cattle and 
store sheep, which are sold off to be fattened on the lowland farms. The 
hill farmer producing this type of stock does not enjoy directly the 
benefits of guaranteed prices, which cover only the end-products of 
agriculture; nor can he, as the lowland farmer, switch from one enter- 
prise to another according to the demands of the market. The government 
has therefore given special assistance to these farms in order to stem 
depopulation and increase the production of store cattle and sheep. But 
to bring to fruition the social and political aims of turning the hills of 
Britain into thriving agricultural areas has proved very difficult. 

The special subsidies for these hill areas are those for hill cattle and 
sheep, and grants for capital investment. The original hill cattle scheme 
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was intended to encourage the grazing of cattle on hill pastures; it was 
hoped by these means to improve the quality of much of the rough graz- 
ing land (which deteriorates when grazed only by sheep) and thus to 
expand the agricultural output of the hills. This scheme has not proved 
very effective and has undergone a number of changes in its administra- 
tion, At present a lump sum is paid every year on all cows kept on hill 
farms solely for rearing beef calves. There is also a hill sheep scheme, 
but this has had even less consistency in administration. A subsidy is paid 
retrospectively on all breeding sheep on hill farms in those years when 
the Minister of Agriculture thinks it necessary (only two years out of the 
past six). Though the official justification for the hill cattle and hill sheep 
subsidies has been that they encourage the production of store livestock, 
they are primarily a means of giving discriminatory relief to a marginal 
sector of farming; it is doubtful whether, at least in the short run, they 
have had any significant effect on production. 

To enable the poor-land farms to become more efficient, grants of 50 
per cent are paid under the Livestock Rearing Act of 1951 towards the 
cost of farm improvements (e.g. new fencing, land reclamation, and im- 
provements to farm buildings, including the farm house). These grants 
are restricted to farms on which the production of store cattle and sheep 
is the only important enterprise. They are intended to create the con- 
ditions in which higher production is possible, but there is no certainty 
that money spent in this way will necessarily result in lower unit costs 
or increased output. It is indeed doubtful if the grants have achieved in- 
creases in output in any way proportional to the costs involved. 

When applying for a grant, farmers have to submit a “comprehensive” 
scheme for the rehabilitation of the farm, which is usually prepared in 
conjunction with government officials. Often even half the cost of these 
comprehensive schemes is beyond the means of the poorer farmers. The 
grants have therefore often gone to the more prosperous farmers who 
are able to find their share of the cost benefit more than the poorer farmers 
whose needs are greatest. This appears to have been partly a result of 
deliberate policy, for the government’s intention is to re-equip the better 
holdings and to encourage the amalgamation of the small upland farms 
with them. 

These small poor-land farmers have not been left entirely unaided; 
under the marginal production schemes, grants (usually of 50 per cent of 
cost) are paid on improvements such as the reseeding of pastures, the 
application of fertilizers, etc. To qualify for a grant it is necessary for the 
farmer to pass a means test, i.e. to satisfy the authorities that he is unable 
to afford to do the work unaided. In general these grants are paid on 
those improvements which would be worthwhile in the event of the farm’s 
amalgamation with another holding. 


60 E. A. Atrwoop Anp G. HALLETT 


Calf Rearing Subsidy 


On the better-land farms, the output of a large number of beef Calves 
as a by-product of the dairy industry is one of the most important dey. 
opments in beef production in recent years. It has been made possibj 
by the reduction in the number of heifers needed as replacements in th: 
dairy breed, as a result partly of the longer average herd life of dairy 
cows, and partly of the slowing down in the rate of increase in the m. 
tional dairy herd. The development of a highly efficient A.I. service ha; 
greatly increased the opportunities of putting a color marking beef bul 
on those poorer dairy cows whose calves are not required as replacements 
in the dairy herd. Further, the pure-bred steers and surplus heifers of the 
Friesian breed, by far the largest dairy breed, have found considerabk 
popularity in the free market as beef animals. As only 20 per cent of the 
cows in the United Kingdom are kept primarily for producing beef calves, 
this new development in the dairy industry has greatly increased the 
supply of calves suitable for beef. 

This movement was given an impetus by the calf rearing subsidy in. 
troduced in 1947. This subsidy is paid on every calf of six to eight months 
old that is certified as being “of beef type, which has been properly reared 
and is suitable for beef production.” Payment depends on the decision of 
a government official, but the scheme has operated with remarkably little 
friction. It is relatively expensive to administer, since it involves a visit 
by an official to every farmer claiming the subsidy. 

It has been argued, with considerable justification, that the aims of the 
calf rearing subsidy could be achieved equally well by raising the guar. 
anteed prices for fat cattle. Increased fat cattle prices would of course 
directly raise the profits made by farmers who fatten the calves they rear. 
Moreover, if competition in livestock marketing worked perfectly, higher 
prices of fat cattle would increase the demand for young store cattle, 
force up their price, and thus raise the profits of farmers who sell their 
cattle as stores. The figures available show that the ratio of fat cattle 
prices to store cattle prices does, in fact, remain fairly steady over the 
long period, despite short-term fluctuations. 

If the £11 million spent on the calf rearing scheme were added to the 
fat cattle subsidy, the £500,000 spent on administering the scheme 
would be saved; this, though a relatively small sum, is a real cost to the 
community, and not simply a transference of money within the con- 
munity. Neither the farmers nor the government accept this view; most 
cattle rearers feel that a direct calf subsidy announced in advance is more 
dependable than an expected higher price for store cattle brought about 
by higher fat cattle prices. 
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Concluding Observations 


One of the underlying factors in British agricultural policy for over a 
century has been the government's reluctance to take any action which 
would raise prices to the urban consumer. The acceptance by the govern- 
ment of responsibility for the level of agricultural incomes has therefore 
meant that the higher prices for farmers have largely been brought about 
by subsidies paid for out of government funds. The future level of price- 
support, and therefore the size of the British farming industry, depends 
on the willingness of the British taxpaper to go on providing the money. 
There has so far been a surprising willingness on the part of the urban tax- 
payer to accept this responsibility. Over a number of years the subsidy 
system has undoubtedly been successful in achieving the levels of produc- 
tion desired by the government. The worthwhileness or otherwise of large 
subsidies to farming from the rest of the economy is as much a topic of 
controversy over here as, from our distant view, it appears to be in the 
U.S.A. 

The agricultural subsidies take two forms; cost-reducing “production” 
subsidies, and price-increasing “end-product” subsidies. The production 
subsidies can further be divided into those received by all farmers and 
those paid only to farmers in hill areas. The former type have served a 
useful purpose by encouraging improved husbandry, but in the long run 
they are probably not such a good method of giving assistance to agri- 
culture as price guarantees. 

The hill areas have generally lagged behind in technical progress; and 
since the war the government has given special assistance to them, both 
for social reasons and in order to expand meat production. Unfortunately 
government policy has suffered from the pursuit of contradictory aims: 
the acceptance by the State of an obligation to ensure a reasonable stand- 
ard of life for farmers in these areas has made it difficult to achieve a 
more rational pattern of production. The government is at last begin- 
ning to have the courage of its convictions and is now combining capital 
grants to farms which are capable, after improvement, of providing an 
adequate income for the farmer. If this policy is continued the hill areas 
should, in time, be able to stand on their own feet, without the need for 
special subsidies. Reorganization of this type is bound to leave sonte 
farmers worse off, and to result in a fall in the number of people em- 
ployed on the land, but the farmers who remain will be more prosperous. 
The increase in the size of hill farms is unlikely to lead to a lower output 
per acre, as usually happens, because of the exceptional possibilities that 
exist for improving production methods in the upland areas. The total 
output of beef and mutton from these areas is thus likely to rise as re- 
organization of holdings takes effect. 
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During the war meat production was discouraged but in recent years 
the guaranteed prices have been high enough to bring about a consider. 
able rise in output. The result of very high guaranteed prices for hogs 
was an excessive increase in production followed by a painful period of 
readjustment to the inevitable fall in prices. The cost of the subsidy on 
hogs is still very high. So far, difficulties of this type have not occurred 
in the case of beef and mutton; but the resumption of imports of chilled 
beef has caused a fall in market prices which, if maintained, may lead 
to an unacceptably high subsidy bill. 

The guaranteed prices were implemented in the immediate post-war 
period through a government-controlled marketing system. This has now 
been replaced by a free market supported by deficiency payments, 
For the past four years there have been no physical controls on produc. 
tion. The government sets the prices each year at the February price 
review, and relies on the manipulation of prices to produce the move. 
ment in production that it wants. There have been problems in the opera. 
tion of the scheme under which the deficiency payments are made, but 
these problems have been mainly the result of an over-ambitious and 
excessively complicated scheme. Better results appear likely to follow 
from a simpler scheme of more limited aims which does not attempt 
to answer all the farmers’ marketing problems. 

In the immediate postwar period the government was encouraged to 
stimulate home production because of lower exports from our traditional 
suppliers. Since then this position has undoubtedly changed. Supplies 
from overseas have become relatively plentiful and the increase in home 
output has become an embarrassment to our overseas suppliers, who are 
now looking for alternative markets. The change in the supply position 
has begun to influence government policy towards agriculture, and there 
is no longer the same encouragement for indiscriminate increases in pro- 
duction. There is more talk of reducing the subsidy bill and production 
costs. 

The marketing problem of many of the traditional meat exporting coun- 
tries is that their main market, the U.K., has remained at about its pre- 
war level, and has, therefore, not been able to absorb any of the increases 
in production of these overseas countries. It seems unlikely, however, 
that they will lose interest completely in the U.K. market, or that the 
U.K. faces a shortage of supplies from overseas, 
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THE PLANTATION SYSTEM IN THE DEVELOPMENT 
OF TROPICAL ECONOMIES 


V. D. WickizER* 
Stanford University 


ODAY the United States has experts and specialists scattered 
OF Gioia the world in an effort to assist in the development of 
less-privileged areas. Agriculturists and agricultural economists assume 
great prominence because the most urgent development problems are 
found in agriculturally-oriented tropical countries. Yet many a hurriedly- 
recruited specialist finds that he is handicapped by an incomplete under- 
standing of some of the broad, general considerations of policy motivating 
the leaders of the country to which he is assigned for a specific purpose. 

Whatever the political status of countries seeking to accelerate their 
economic growth—independent, present or former colonies, territorial 
possessions, or dependencies—all have been influenced by European ob- 
jectives and attitudes toward development. For centuries the colonial 
powers of Europe set the pace and helped to establish the traditions 
that more frequently than not resulted in one-sided economies in much 
of tropical America, Asia, and Africa. In the long development of colonial 
agricultural production and tropical agriculture the United States has 
played an insignificant role. Only since the turn of the century has this 
country been much concerned with the administration and development 
of overseas territories. Its experience as a colonizer, “exploiter,” or 
administrator of far-flung possessions has been limited largely to the 
Philippine Islands where in 1902 the Congress of the United States 
regulated the size of land holdings. This legislation was an effective 
curb upon large-scale plantation agriculture, but it is not established 
that it constituted true enlightenment. 

To this day the United States has a reputation abroad as being anti- 
colonial. Confusion of issues arises from different historical backgrounds: 
a one-time colony itself, with a spectacular record of development and 
without the long-time customary type of dependence upon a mother 
country, the United States continues to view almost everything connected 
with colonialism in a different light from that of European nations. 
Hence, it is not surprising that the typical expert in this country has 
little feeling for some of the important problems of foreign agricultural 
development so long the concern of European powers. 

Postwar surveys and studies of underdeveloped countries commonly 
emphasize the importance of improving the efficiency and productivity of 


* The author is grateful to his colleagues M. K. Bennett, W. O. Jones, and B. F. 
Johnston for their helpful criticisms. 
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agriculture. The methods recommended vary, but usually such specifi 
as crop diversification, improved planting materials and cultural pra. 
tices, or more adequate financing of farm production and marketing ar 
mentioned. This implies education all along the line. Problems of lan4 
tenure are sometimes given main emphasis and cultivation of consume 
markets is occasionally stressed. While improvement in the sufficiency 
and quality of local food supplies is a major objective, export crop pro. 
duction is also encouraged as a means of providing capital necessary 
for development and raising living levels of the peasant farmer. This 
involves the extension of transport and marketing facilities. In order to 
shield the local farmer from the vagaries of world markets, and to 
break long-established relationships between consumers’ prices and 
growers’ prices, government-sponsored marketing agencies have been 
and are being established. Various agricultural services are now sup. 
plied by government. Improved credit facilities, development of scientific 
and technical knowledge, provision for planting materials, and the 
dissemination of ideas through extension work are all features of such 
broad development programs, Some attention is given to the health of 
local populations and to increased educational facilities, especially when 
profits from marketing board activities are available. Labor is recognized 
as having rights which at one time were largely ignored. On many 
fronts efforts are directed toward increasing the individual’s capacities 
for more productive and rewarding work. 

Little attention is accorded in the United States, however, to the search 
for the most appropriate form of organization for agricultural production. 
Abroad, the choice between plantations and small holdings is being given 
serious consideration. To characterize various types of organization for 
tropical (export) crop production in terms of “systems” is convenient, but 
sometimes misleading; there are many forms of organization between the 
plantation at one end of the scale and peasant farming at the other. In 
recent years the tendency has been to consider the compatibility of the 
two systems, and since the war more attention has been given to pos 
sible alternatives such as a partnership between foreign capital, the 
peasant farmer, and local government. 

The term “plantation” has long been applied to large-scale agricultural 
enterprises, located in tropical and sub-tropical areas, primarily engaged 
in cultivating (and often processing) one or two crops out of a group 
of many which are peculiarly adaptable to conditions found in such 
places. With some exceptions these crops will not thrive in temperate 
zones. The plantation system in the past ordinarily involved the use of 
imported capital and management in colonial-type areas for the purpose 
of developing and exploiting export crops. It reached its highest state 
of development before World War II in the European colonies of south- 
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en and eastern Asia. Here the scientific management of land, the de- 
velopment of improved varieties, cultural practices, and processing tech- 
niques, the recruiting, housing, and supervising of labor, compared with 
methods employed by large-scale industrial enterprises in Western coun- 
tries. Laboratories for testing and research played an important part 
in product and process improvement. 

Until relatively recent years the development of tropical economies 
was thought of largely in terms of encouraging the production of export 
crops. This was generally the policy of governments with colonial in- 
terests, and remains an important objective today, though by no means 
the only one. The creation of cash economies where none existed before 
facilitated the collection of taxes needed to provide funds for govern- 
ment services: there was no expectation that subsidies from the mother 
country would cover the costs of development. With a few exceptions, 
the plantation system was officially favored as the vehicle for producing 
export crops. 

Until well into the 20th century, governments’ role in development was 
largely confined to assuring law and order, providing transportation and 
health facilities, and granting commerical privileges. If budgets per- 
mitted, elementary educational facilities were also provided. Until the 
tum of the present century there were no agricultural departments or 
experimental stations as known today—in short, little guidance for either 
the plantation operator or the peasant farmer. In time the planters set 
up their own organizations, ranging in purpose from the provision of 
adequate communications to the instigation of research on the crops of 
common interest. There was little recognition of the possibility that gen- 
eral development of the economies in which plantations operated might 
require government guidance and assistance, or that unrestricted capital- 
istic enterprise might in time lead to serious troubles. 

Three ideas commonly held in these earlier years of development did 
much to determine the form of agricultural organization: it was believed 
that tropical soils were rich and fertile, that the white man could not 
tolerate manual work in the heat, and that the methods of temperate-zone 
agriculture could be easily adapted to the tropics. It took time to dis- 
cover that tropical soils were exhaustible, and that some of the primitive 
methods of farming in the tropics had a sound base and were sometimes 
superior to innovations and practices appropriate in temperate climates. 

Foodstuffs and raw materials peculiarly adaptable to production in the 
tropics were fundamental to early colonization and settlement. Over the 
centuries the character and composition of the emergent trade changed 
with economic development in Europe and North America. The colonial 
powers exploited the resources of the tropics to assist in industrial de- 
velopment at home. 


66 V. D. Wick1zER 


For many reasons the regional economies of areas where plantatiq, 
crops were grown became strikingly dependent upon these crops; thei 
economic life became intimately associated with them. Modes of living 
were frequently altered and, in sparsely inhabited regions where a labo, 
supply had to be imported, the composition and characteristics of the 
population were changed. Dependence became the greater because of the 
tendency to concentrate on a single export crop, subject to all the vagaries 
not only of world markets but of local environment and conditions ¢ 
cultivation. Such concentration on a cash crop for export led to negleg 
of food production for local consumption. Food requirements, notably of 
emerging urban trading centers, were increasingly met by imports, creat. 
ing a vulnerable condition in the event of adverse circumstances, such as 
depressions and wars. The impact of early colonial ventures is still being 
felt in many parts of the tropical world. 

Of the different “systems” of agriculture which may be encouraged in 
development plans, it is now agreed that none can be applied without due 
consideration of the changing political and social factors involved. Com. 
munity life in areas where plantations support a large number of wage 
earners is quite different from that created by peasant landholders alone, 
Where plantations must bring in outside labor, and attempt to integrate it 
into the social structure of its operating area, problems of adjustment 
become even more complicated. And when the state intervenes to regu- 
late such matters as labor contracts, wages, and working and living con- 
ditions, the political climate for plantation enterprise is inevitably 
affected. Unless this climate is favorable, the underdeveloped county 
finds it extremely difficult to interest much needed foreign capital. 

The intent of the following pages is to review briefly the story of the 
quest for the most suitable form of organization for tropical crop pro- 
duction under changing conditions, and the relative merits of the plants- 
tion system in future development plans. With the small-holder, practicing 
peasant-type farming, favored in many areas, mostly for non-economic 
reasons, where does the plantation of today fit into the development of 
tropical economies? 


Search for an Ideal Form of Organization for 
Tropical Crop Production 


The plantation system was generally accepted as the most appropriate 
and efficient method of producing tropical export crops until the opening 
of the twentieth century. Then some doubts began to appear, and advo- 
cates of peasant-type farming became more numerous. 

Willis probably expressed the attitude of the experts half a century ag0 
when he conceded that there was room for both peasant-type production 
and plantations, but felt that if any one form of agricultural enterprise 
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was to be encouraged more than another, it should be the capitalist or 
planting industry because two or three large planting enterprises could 
do more to open up and enrich the country than thousands of villagers.’ 

A shift from this line of thought resulted from World War I experi- 
ences which emphasized the importance of fast expansion of output, 
especially of some field food crops. Thus, in 1920, Sir Hugh Clifford in 
an address to the Legislative Council of Nigeria made a strong case for 
peasant agriculture. He held that agricultural interests that are mainly 
in the hands of the native peasantry have a firmer root than similar 
enterprises when owned and managed by Europeans and are “incom- 
parably” the cheapest instruments for large scale production of agri- 
cultural produce yet devised—“ . . . capable of a rapidity of expansion 
and a progressive increase of output that beggar every record of the 
World War II and its aftermath again brought to the fore the 
question of “systems.” In an able review of the respective contributions 
made by native peasants and by foreign enterprises to colonial agricul- 
tural production, Sir Alan Pim concluded: “A lesson to be learned from 
the history of commercial and industrial agriculture . . . seems to be that 
no definite or permanent line can be drawn between agricultural products 
as regards suitability for plantation or peasant methods of production.”* 
But views as to “suitability” of a particular crop vary widely, and are 
not explained by anything so simple as location, as can be illustrated 
by a consideration of cocoa prospects in different parts of the British- 
influenced world.* 

Probably in no country is the individual peasant grower more impor- 
tant than in Ghana, the world’s leading supplier of cocoa. Official policy 
has favored the small-holder from the beginning of the industry, yet in 
1955 the Agricultural Development Corporation of the Gold Coast 
announced plans to establish the “first cocoa estate farm.” This was in- 
deed a radical and perhaps significant shift in policy. The Minister of 
Agriculture was reported as strongly recommending the substitution of 


"J. C. Willis, Agriculture in the Tropics (2nd ed., rev., Cambridge Univ. Press, 
1914), p. 208. The author held: “The white races govern the tropics on the ground 
that the native is unfitted to govern himself in a way suitable to the general political 
state of the world, and the same consideration applies with equal force to agriculture. 
Native agriculture, far from being efficient or perfect, is on the contrary very back- 
ward in many respects, and must Ee improved.” Ibid., p. 146. 

*Quoted by Lord Hailey in An African Survey (London, 1938, p. 982) who com- 
mented: “It would perhaps be agreed today that this statement overemphasizes the 
case for the peasant system.” 

- “ay Agricultural Production (Royal Institute of International Affairs, London, 
177. 

‘See V. D. Wickizer, Coffee, Tea and Cocoa: An Economic and Political Analysis, 

(Stanford, California, 1951), p. 446, for examples. 
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estate farming for present methods.° 

So-called “group farming” has also been advocated in recent years as 
the answer to the search for an ideal organization of tropical farmers, 
It is suggested on both social and economic grounds. Some authorities 
contend that the wage worker is often more independent than the peasant 
proprietor, that it is false to assume that wages of estate labor must 
inevitably be low, and that mechanization is a means of increasing wages 
in a number of agricultural activities heretofore heavily dependent upon 
manual work in the fields. “The swing of opinion away from the indivi- 
dual peasant farmer is attributable to the increased mechanization of 
tropical agriculture and the lack of success that has attended efforts to 
settle peasants on the land.”° 

The goal of group farming is to secure the advantages of both large. 
and small-scale production. Although mechanization favors the plantation 
over the small-holder—and runs the risk of being overemphasized in de. 
velopment programs when nonfarm job opportunities do not exist for 
displaced workers—it is only one of a number of technical improvements 
in tropical agriculture now in process of development. Others, such as 
improved controls over diseases and pests, may be as appropriate for 
peasant farmers as for the large-scale grower. What the peasant lacks 
in capacity for mechanization, he may compensate for by intensity of 
application of other techniques. 

These theoretical advantages of combining the strong features of 
small-and large-scale farming have admittedly not been realized in prac- 
tice to any important extent, although the paysannats indigénes of the Bel- 
gian Congo may prove to be the exception.” There seems to be a degree 


* New Commonwealth, Oct. 17, 1955, p. 392. The project would start with 1,000 
acres, to be doubled later, and would involve 250 to 300 farmers who were reported 
to have offered the required land. A cooperative would be formed by the farmers who 
would lease their land and enter into partnership with a corporation. Land would be 
the capital of the cooperative society. The corporation would supply £350,000 and 
management, and would split profits evenly with the cooperative. Individual mem- 
bers of the society would receive profits in proportion to land contributed. After 30 
years the estate would be turned over to the society and, presumably, overseas man- 
agement experts would be replaced by local personnel. It was also reported that the 
Gold Coast Cocoa Marketing Board planned to finance two similar estate schemes 
under corporate management. 

*See A. L. Jolly, “Group Farming,” Tropical Agriculture, July-Dec. 1950, pp. 
150-51. This prolific writer has contributed to much confusion. In recent years, he 
has advocated “unit farming” as a system, but his latest word is that it is only a 
“tool” or an “approach” for investigators “designed to . . . exercise complete contra 
over the farm on which he is experimenting.” See his “The Unit Farm as a Tool in 
Farm Management Research,” Journal of Farm Economics, August 1957, p. 739. 

* The “= a have experimented with a number of native settlement schemes. 
(See R. de Coene, “Agricultural Settlement Schemes in the Belgian Congo,” Tropical 
Agriculture, January 1956, pp. 1-17.) Not until about 1948, however, did they hit 
upon the paysannats indigénes organizational device. Because some 120,000 families 
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of incompatibility in the methods used to accomplish desired objectives 
in group farming. When in conflict the results are small accomplishments. 
In most movements of a cooperative nature the problems of administra- 
tion have been some of the most difficult of all, and seem destined to 
remain so.* Even in marketing successes have not been outstanding. It 
is generally felt that cooperative efforts in production are less promising. 
In mixed systems, e.g. large-scale production of crops and small-scale 
production of livestock, the group farming idea may find successful 
application. 

With the passage of time the appropriateness of plantation or of native 
production of export crops has come to be judged by other than purely 
economic considerations. A striking example is provided by British policy 
in Africa. In British East Africa, which is less advanced politically and 
socially than British West Africa, colonial policy implies that the merits 
of the plantation system outweigh whatever disadvantages it may pos- 
sess under today’s conditions. Just the opposite view is generally taken 
toward West African development. There the plantation never secured 
a foothold and peasant production has long been encouraged. 

Political and social factors account for these differences in the extent 
and occurrence of plantation development in Africa, The Belgian govern- 
ment encouraged the establishment of palm oil mills and, later, oil palm 
plantations in the Congo; hence the United Africa Company's main 
plantation interests are in the Congo rather than in Nigeria which was 
not open to the Company. The Company tried to work out a tripartite 
arrangement in Nigeria in the 1920’s whereby it would supply technical 
knowledge and managerial skill, the Government to finance the opera- 
tions, and Africans to supply land and labor; but this scheme the Govern- 
ment turned down. In retrospect the Company concedes that the social 
problem existing in Nigeria was perhaps the most important obstacle to 
plantation development. There was no legally vacant land, and the crea- 
tion of plantations might well have disrupted tribal life.® 


were settled under such plans by 1955, enthusiasts foresee a potential extension with 
ultimate possibilities of gaining many of the technical advantages of plantations. 
Others concede applicability of the program to the Congo but question its appropri- 
ateness to much of tropical Africa where natural factors are different and cultural 
patterns better developed, Essentially the paysannats seek, on a voluntary basis, to 
substitute rational farming for shifting cultivation. This involves administrative ar- 
rangements, systematic layout of fields, technical guidance, cooperative pooling of re- 
sources for land clearing, plowing, planting, spraying, harvesting, and processing; and 
similar features designed to improve productivity. 

*See Gr. Brit., Colonial Oftice, Report of a Survey of Problems in the Mechaniza- 
tion of Native Agriculture in Tropical African Colonies (London, 1950), esp. Ch. V 
and Table, p. 60. 

oe United Africa Company Ltd., Statistical and Economic Review, March 1952, 
Pp. 5, 34-36, 
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In other parts of the world, e.g. the Lesser Antilles, the typical problen 
has been described as on one side an impoverished peasantry, groping fy 
the security which they feel that only land can give them and, on th 
other, an estate group fighting to retain the efficiency so important ty 
the survival of a decadent plantation agriculture and to the commeriq| 
economy of the area.” It is held that this problem is not only significant 
in the West Indies but is an indicator of the forces at work wherevye 
plantation agriculture exists in the tropics. 

The forces tending to modify both policy and practice in plantation 
agriculture are relatively recent. Half a century ago the peasant farme 
practicing shifting cultivation in a sparsely populated area was considered 
by Europeans, at least, a far worse “exploiter” than almost any plantation 
enterprise. Europeans hoped at that time that agricultural development 
would proceed along lines of greater diversification of crops and types 
of agriculture (organization, methods, size). One authority cautioned 
against too much concentration on one crop in too large an area, but 
stressed a division of land so that each race (i.e., various groups of in- 
ported labor) would have separate plots for their own small farms" 
There is little evidence that this pattern of development, advocated 
several decades ago, has been adopted on any significant scale. Instead, 
the changes now being forced arise not from enlightened plantation 
management but from social and political forces within the tropical areas 
where the plantation system has a foothold. 

Today, in considering agricultural development, it has become in- 
creasingly popular to think in terms of alternatives to both the plantation 
system and typical peasant-type farming. The attempt is to combine the 
best features of each and to overcome the weaknesses of each. Yet a 
recent conference of experts, while endorsing this general objective, 
was unable to arrive at positive recommendations. 


Rural development must be based on agricultural production. The types 
of organization which will enable a prosperous agriculture to be built up 
have not been fully worked out. Most changes now being introduced are 


*]. P. Augelli, “Patterns and Problems of Land Tenure in the Lesser Antilles: 
Antiqua, B. W. I.,” Economic Geography, October 1953, p. 362. The long-standing 
conflict of opinion on appropriate policy for developing the sugar industry of the 
West Indies is reviewed by Eric Williams, “The Importance of Small Scale Farming 
in the Caribbean” in Caribbean Commission, Small Scale Farming in the Caribbean 
(Trinidad, 1954), pp. 1-14. 

* An intermixture of races and types of agriculture was considered of greatest im- 
portance because “It helps and stimulates the villager by example and rivalry; it 
assists to raise the general standard of living, and so to improve the market for 
produce and provide better local demand; it helps to check the spread of disease 
among cultivated plants; it provides village labour at easy distance from the planting 
estates, and provides opportunities of earning money by external work to the inhabi- 
tants of the village sections.” (Willis, op. cit., pp. 188, 209.) 
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regarded as experimental, and there is no clear idea of the pattern which 
should replace the present inefficient systems. What is known is negative 
rather than positive: the defects in present agrarian structures which future 
systems should avoid. . . . Uneconomic size of holding, fragmentation, in- 
security of tenure, lack of capital and usurious rates of interest and rents, 
are examples of those defects, some of which may be dictated by native 
law and custom which hinders development. ... 

It is significant also that there is in many territories a realization that some 
customary rights are incompatible with economic and social advancement. 
A readiness to change is more evident in non-colonial territories. The metro- 
politan country has tended to pursue a mistaken policy of safeguarding 
native rights to the detriment of rural development. . . .1 


Merits and Weaknesses of the Plantation System 


The question today is whether plantations are the best vehicle for 
achieving the kind of economic development sought by most under- 
developed countries. In discussing problems of African development, 
Batten has faced the matter realistically: “ . . . the present importance 
of the plantation question lies not in arguing about what has been done in 
the past, but in framing future policy. If the system is a bad one under 
the changed conditions of today, and likely in future to bring more ill 
effects than good, then presumably further settlement should be avoided. 
If, on the other hand, plantations do add to African production some 
possibilities that can be achieved in no other way, it may be desirable to 
bear their lesser evils for the sake of a greater good.”" 

Since it seems probable that the main source of African wealth must 
continue to be found in agriculture, the growing and exporting of more 
valuable kinds of produce (usually requiring greater care and skill in 
cultivation) will provide greater returns than production of easily-grown 
peasant crops. World demand is for the best-grown and -prepared prod- 
ucts regardless of source. It is much easier to assure high standards in 
plantation production than to educate thousands of illiterate peasants up 
to such standards.’* Size itself makes possible economies of operation 
by the use of labor-saving machinery. Processing equipment can be 
employed to best advantage when concentration is on a single crop and 
volume of output is large. 


“International Institute of Differing Civilizations, “Programmes and plans for 
tural development in tropical and sub-tropical countries,” Record of the XXVIIIth 
meeting held in The Hague on the 7th, 8th, 9th, and 10th September, 1953 (Bruxelles, 
1953) (W. H. Beckett, in a review of 27 special conference reports on rural develop- 
ment.), p. 296. The implied criticism here of long-standing British policy in its west 
African territories is interesting. 

”T. R. Batten, Problems of African Development, Part I Land and Labour (Lon- 
don, 1947), p. 188. 

“On the credit side it might be added that’ plantations frequently serve as a 
school for workers who later return to their villages better equipped for farming on 
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Size also has other, sometimes unrealized, advantages, even unde 
today’s conditions. Large contiguous land holdings can be subdivide 
and still be economic with reference to modern technology and highe 
labor costs. On the other hand, the absence of size may make a planta. 
tion operation vulnerable to land reform schemes and the evils of frag. 
mentation, as has happened in Ceylon. Theoretically, the plantation’ 
superior access to capital and credit should be a powerful deterrent ty 
excessive political manipulations in the interests of nationals; actually 
as the British and Dutch are well aware, this has not occurred in recent 
years in Southeast Asia. 

One important enterprise, the United Africa Company, has set forth 
specifically what it considers the advantages of plantation methods in 
the production of oil palm products. These may be summarized as 
follows:** 

(1) Observation of rate of growth and fruiting leads to selection of 
best types of seed for planting; (2) Orderly planting in regular lines 
facilitates the control of weeds, develops shorter palms with thicker 
trunks and advances the bearing period to six or seven years after seed is 
planted; (3) Harvesting can be carried out systematically, swiftly, and 
therefore cheaply; (4) Systematic application of fertilizers is feasible 
under the plantation system; (5) Transport to the processing center can 
be organized on the most economical basis; (6) A regular supply of fruit 
can be assured, justifying the erection of power mills for processing. 
These mills extract over 90 per cent of the oil content of a given weight 
of fruit, compared with only 45-50 per cent by primitive African methods. 
Furthermore, the oil is cleaner, generally has a lower proportion of free 
fatty acid, and is therefore of higher quality than oil produced by Aft- 
can methods; (7) The waste products of milling can be usefully employed 
in firing boilers and fertilizing the plantation. 

Although it is obviously desirable to produce high-quality products 
economically, some contend that it may be in the best interests of Afri- 
cans to continue production along traditional lines. The argument is 
that non-African settlements and consequent racial tension would thereby 
be avoided, and that improvements can still be made in existing methods. 
This line of thought tends to pass lightly over the element of competition 
from other producing countries and the fact that the tropical producer 
must pay for desired foreign manufactured goods by exports of com- 
parable value. 

For parts of Africa the competitive threat from countries producing 
export crops by plantation methods is genuine. For example, before the 
war the plantations of the Netherlands Indies were enjoying an increasing 


* United Africa Company, Ltd., op. cit., pp. 3-4. 
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share of world export trade in products such as palm oil, which is still 
largely produced in West Africa by peasant farmers. However, it has 
already been demonstrated that for certain tropical crops peasant pro- 
duction can compete successfully. 

The economies of the plantation arising from cultivating a single crop 
on large tracts of land by advanced methods are sometimes offset by 
the tendency to unbalance the general agricultural system of the area 
in which it operates. This weakness can be largely overcome, but the 
task usually involves some measure of state control and is seldom com- 
pletely within the scope of plantation enterprise. Unbalance is frequently 
manifest in the production of export crops at the expense and neglect 
of crops for local consumption. Despite a growing insistence upon ade- 
quate (locally-produced) food supplies, management is frequently obliged 
to subsidize imports in the interests of its own efficient operations.” 

Dependence upon one or two products also makes the plantation enter- 
prise especially vulnerable to fluctuations in world market prices for 
single commodities. This was demonstrated vividly during the depressed 
years of the early 1930's, and efforts were made later in the decade to 
achieve a greater diversity of crops. Yet just before World War II a little 
more than half of the estates in Java planted only one crop and in the 
Outer Provinces of the Netherlands Indies the proportion was consider- 
ably higher, about 85 per cent of the total. Although they produced more 
than 30 different tropical crops for export, estates devoted to rubber, 
tea, coffee, sugar, tobacco, coconuts, cinchona, and oil palms accounted 
for 94 per cent of the total number.’” It may be that group ownership of 
several plantations tends toward diversification through investment in 
a number of estates producing different products. This procedure, how- 
ever, may not necessarily contribute toward the solution of existing 
social problems. 

Labor is the problem of plantation operations least satisfactorily solved 


*It may be a deliberate policy of plantations not to encourage the growing of 
certain crops which require absences for planting and harvesting that interfere 
with the regular sequence of plantation operations, e.g. rice in association with rubber 
estates. See National Planning Association, United States Business Performance 
Abroad: The Case Study of the Firestone Operations in Liberia (1956), pp. 71, 91. 
It is sometimes implied that a radical change in the relative importance of plantation 
(export) agriculture and small-scale farming (for local needs) in total agricultural 
production in favor of the latter (e.g. in Surinam) is a highly desirable goal. (See 
Eric Williams, “II. Agricultural Development” in Caribbean Commission Monthly 
Information Bulletin, Dec. 1952, p. 108.) But there are limits which suggest that 
such a development does not necessarily mean progress for the country’s economy 
e a a nor does small-scale farming necessarily mean self-sufficiency in food 

Ghana), 

"W. Ladejinsky, “Agriculture of the Netherlands Indies,” Foreign Agriculture, 
September 1940, p. 531. Estates growing more than one crop had combinations 
such as rubber and coffee, rubber and tea, tobacco and rubber, or tea and cinchona. 
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to date. Not only has large-scale recruitment of labor become much more 
difficult, but governments have increasingily concerned themselves with 
wages and the conditions of work. Growing nationalism and political 
movements closely associated with organization of labor have greatly 
raised wages and labor costs on plantations and have generally created 
new problems tending to reduce long-standing plantation advantages 
over peasant production. It is clear that capitalized agriculture can no 
longer count on an abundance of cheap labor. Some observers hold that 
the extension of the plantation system is finished because of its depend. 
ence on indentured labor which is no longer available.’* 

Mechanization to decrease labor requirements is practicable for some 
crops though not for all. For example, mechanical plucking of te 
if widely adopted would greatly reduce labor requirements in that 
industry’*; on the other hand, the harvesting of most tree crops is likely 
to remain largely a hand operation. Harvesting can be made more efi- 
cient; under the plantation system it tends to become so because of 
orderly planting and effective facilities for gathering the harvest and 
transporting it to centrally located processing centers. 

But the adaptations of plantations may be encouraged or discouraged 
by existing government attitudes. Without political stability and wisely 
conceived, definite, and long-term policies with regard to the develop- 
ment of plantation agriculture, it becomes very difficult to interest 
venture capital from abroad. There must be a reasonable prospect of 
profit over an extended period of time in order to attract the new or 
additional capital necessary to meet the competition of native producers 
or to maintain existing operations through replanting and continuing 
investment in equipment. 


Some Observations on Prospects 


On the whole it seems highly improbable that the production of tropi- 
cal crops by plantation methods will be entirely displaced by another 
system, except perhaps in name: the advantages of the plantation as a 
basic organizational pattern are too well established and recognized. 
In some countries, however, plantations may well decline in relative 
importance. The reasons are many: land reforms break up estates and 
limit holdings to sizes too small for economic exploitation; discriminatory 
actions restrict plantation operations in the field and factory, or impede the 
marketing process. All such moves may create an apparently unenthusi- 


*® See, e.g., W. A. Lewis, “Developing Colonial Agriculture,” Tropical Agriculture, 
April-June 1950, XXVII, 64. The author believes that ample land and labor are 
still available, but contends that the political obstacles to bringing men and land 
together are proving insuperable. 

* For a discussion of this problem, see Wickizer, op. cit., pp. 485-37. 
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astic or un-cooperative attitude on the part of plantation interests, but 
their reactions are understandable if viewed in the light of a withdrawal 
of opportunities for private enterprise. 

On the other hand, the plantation may find new favor in some coun- 
tries. Current attitudes toward the system vary from one part of the 
tropical world to another, and official policy is subject to change without 
much notice, as exemplified by the switch from disapproval to approval 
in Ghana. Also in the West Indies, always a plantation area but now 
relatively less so than formerly, it is reported: “There is general agree- 
ment that, despite the obvious social and political advantages of small 
holdings, estate agriculture must be maintained, because this is on the 
whole more efficient for the type of crops which can best be grown.”?° 

It seems unlikely that plantation enterprises will find new favor in 
countries where they have already come into conflict with government 
policy—countries where population density is creating problems, or social 
and political issues are gaining in importance. The shifting cultivator re- 
quires much more land than he has under crops at any one time. Planta- 
tion encroachment upon apparently idle land would only lead to prob- 
lems inconsistent with the land policy of many countries. 

Not only is there prospect of a degree of maintenance of plantations 
where they now exist; there appear to be some regions of the tropics 
where introduction of plantations may prove the only practicable recourse 
if there is to be development at all. For example, the agricultural de- 
velopment of the lowland areas of Central America apparently requires 
outside capital on a plantation-“exploitative” scale that is beyond the 
resources of local governments. This point was made a few years ago by 
the then president of the United Fruit Company. After carefully dis- 
tinguishing between the highland areas of Central America, which sup- 
port most of the population but where farming is notably inefficient, and 
the lowlands which have been neglected because of climate (only a brief 
dry season), malaria, and large capital needs for development, the speaker 
observed that the individual farmer rarely survives above a mere sub- 
sistence level in the lowlands and only a plantation system of agriculture 
will permit utilization of the land.?* In such regions tree crops, in particu- 
lar, usually involve the use of large capital resources. Clearing the land, 
waiting years to recoup the expenses of planting, installation of factory 


" ~ hae Britain and the United States in the Caribbean (London, 1954), 
Pp. 188-89. 

"T. D. Cabot, Land Use and its Relation to Foreign Trade (Address before The 
American Session of the National Foreign Trade Convention, New York, Nov. 8, 
1948), pp. 4-6, Aside from bananas, Mr. Cabot held that the lowlands could be used 
or growing many other crops, e.g. cocoa, and he was enthusiastic about the possi- 
bilities of developing vehadlils forests through reforestation programs and greatly 
increasing the amount of commercially usable timber. 
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equipment, are only a few of the major items. To justify processing equip. 
ment alone for such crops as sugar cane, tea, rubber, and sisal, it is ord}. 
narily necessary to cultivate several thousand acres. 

In an appraisal of the problems of agricultural organizations in the 
tropics, the late Sir Harold Tempany concluded that although many held 
that the future of export production lay with the small-holder his natural 
disabilities were a severe handicap. “... he is a low-cost but inefficient 
producer and his returns per unit area are excessively low. That they 
can be greatly raised by the application of modern discovery is obvious, 
but without a great modification of conditions, including a measure 
of grouping and over-all control to enable working with something of 
the efficiency of the large estate, it is hard to see how the improvement 
can be achieved.”?? 

If the plantation system is maintained, as seems likely, for example, 
in the major black-tea countries (India, Ceylon, Indonesia), it may well 
be that local ownership will ultimately replace foreign. In Africa, critics 
of the peasant system point to the “doleful” experience of the Gold Coast 
where native agriculture is unable to adapt itself to the requirements 
prerequisite to its survival. Some observers believe that “nothing less than 
an agricultural revolution is needed in Africa” and only the Westem 
world has the technical knowledge and financial resources for the task. 
They favor the government-owned, public corporation as the most promis- 
ing approach to a rapid integration of the area into the world economy.” 

Some authorities fee] that a more experienced peasantry will be able 
to take over new fields of agricultural production, in which cooperatives 
may play a large part. But the optimism is qualified: “The general tend- 
ency would appear to be in favour of the peasant, provided that he receives 
such training and scientific assistance as will raise his standard of pro- 
duction . . . and that he has adequate security of tenure and facilities for 
credit. 

Whatever the outcome of the testing and evolutionary period that lies 
ahead, it seems fairly clear that past patterns of tropical crop development 
will be subject to numerous modifications. Although much more is known 


“The Influence of Introduced Crops in Colonial Economies,” World Crops, 
June 1953, p. 244. 

* See, e.g. F, H. Klopstock, “Agricultural Development in Tropical Africa,” Social 
Research, June 1950, pp. 174, 178-79, 187. Whereas the plantation may have difi- 
culties nowadays in recruiting an adequate labor force, the public corporation could 
make employment conditions sufficiently attractive to overcome native prejudices 
against the plantation system. 

*Pim, op. cit., p. 184. Still other qualifications are inserted by those who feel 
that guaranteed markets are of prime importance in encouraging the peasant farmer 
to produce, and others (e.g. W. K. Hancock, Wealth of Colonies, London, 1950, 
p. 77), believe it unwise to embark upon vast plantation enterprises in the hope that 
they may lead to peasant participation at some future time. 
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about the important crops themselves than in the past, their culture and 
processing may be further improved. As new knowledge, techniques, and 
equipment become available, however, it seems that new problems arise 
that were either not present or not recognized in earlier times, These range 
from such matters as the need for soil conservation and disease control to 
better labor management and appropriate adaptations of machinery. 

In the past, peasant growers in backward areas, given an incentive, were 
able rather quickly to fill a gap in production when world demand was 
substantially increased. There were labor reserves then that could be 
tapped, and crops could be produced with fewer complications. Today, 
the situation, for many reasons, is wholly different. Currently there is 
perhaps greater need for both foreign capital and management. But capital 
and management as exemplified in plantations are frequently looked upon 
narrowly as symbols of outside interference. 

At this juncture the plantation system appears to be a whipping boy for 
many political leaders in tropical areas. Some local politicians seem will- 
ing to sacrifice the economic advantages of the plantation system for an 
autonomy perhaps more apparent than real. Yet the plantation system 
is inherently an efficient form of organizaion for production of many 
tropical crops. If and when these newer political entities grow more pros- 
perous and feel greater security in their autonomy, the plantation system 
may come to be viewed more favorably than it has been in recent years. 
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SOME ISSUES IN AGRICULTURAL DEVELOPMENT IN IRAQ: 


MONTAGUE YUDELMAN 
Scarsdale, New York 


T HAS frequently been asserted that one of the prime reasons for low 
output and living standards in many of the underdeveloped areas of 
the world is the lack of capital for social overhead programs to increase 
output potential of available resources. While the importance of capital 
for this purpose is universally recognized, some of the problems and dif. 
ficulties of its most effective use are not so readily apparent. For instance, 
in agricultural development land and water resources can often be im- 
proved relatively quickly by capital works, but the introduction of im. 
proved methods of production is slow and difficult. This encourages a 
tendency to concentrate on physical improvements while neglecting man. 
agement, education, communications, and the like, which could lead toa 
higher return on the investments in improving physical resources. In ad- 
dition, in many of the underdeveloped areas tenure arrangements and 
political institutions are of such nature that the distribution of the gains 
from heavy investments in physical plant has little direct impact on the 
levels of living of the bulk of the producers. 

Iraq is one country with underdeveloped resources that is attempting 
to increase agricultural output and producer incomes by making large 
investments in overhead programs. It may be of interest, therefore, to ex. 
amine first the public investment policy in this program which is designed 
to increase the supply and improve the quality of some of the factors of 
production, and second, to analyze the returns to those factors. 

Iraq possesses most of the attributes commonly ascribed to under- 
developed areas: the great bulk of its population (5%-6 millions)? is il- 
literate; the average life span is short; infant mortality rates are high 
(350/1,000);? more than half the population is engaged in near subsist- 
ence agriculture; most of the land is held by relatively few landlords and 
production methods are primitive; industry, with the very important ex- 


* At the outset it must be made clear that the statistics in Iraq are of very uneven 
character; consequently refined analysis of these data would give a spurious impression 
of accuracy. Many of the findings in this paper are open to qualification as better 
data become available. Unless otherwise stated, data used are from the “Report on 
the 1947 Census,” “The Agricultural Census of 1952-3,” “Government Statistical 
Abstracts 1952-6,” “Iraq Development Board Progress Reports,” and The Development 
of Iraq: A Plan of Action, Lord Salter (Iraq Development Board 1955), 252 pp. 

*The 1947 census placed the population at 4,816,000; however, this was most 
certainly an underestimate: it was probably close to 5,000,000 and increasing at a 
rate of 1%-2% per annum. See D. G. Adams, “Current Population Trends in Iraq, 
Middle East Journal, Spring 1956. Incomplete returns from the 1956 housing census 


support this view, as do several unpublished surveys by consulting firms. 
*D. G. Adams, loc. cit. 
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Q: ception of exporting oil, is small-scale and inefficient; communications are 
poor; and the living standard is “deplorably low.”* 

Even though Iraq is underdeveloped, capital for public investment has 
increased dramatically since 1950. In that year government oil revenues 
low | were around 5.3 million dinars, or about $15 millions;> in 1958 oil rev- 
s of enues are expected to be $252 millions. Some measure of the abrupt 


ease | change in Iraq’s fortunes can be gauged from the fact that as recently as 


vital 1949 estimated per capita incomes were as low as $85; in 1958 oil income 
dif. § alone is expected to be more than $40 per capita. Oil, however, is a non- 
nce § renewable resource, and while Iraq’s proven reserves are expected to last 
im. § atleast forty years at the present rate of exploitation, the government is 


im. { determined to use its oil revenues (which totalled more than $700 mil- 
esa lions over the 1950-1955 period) to lay a stable base for the economy in 
nan. | the future. By law, 70% of all oil revenues are allocated to the Iraq De- 
toa velopment Board, which is charged with the responsibility of program- 
ad. | ming to invest these funds in the development of the country’s resources 
and § ‘sas to raise the level of living of the people of Iraq.” The Board’s pro- 
ains sams require the approval of Parliament. Once this is granted, the Board 
the has the further responsibility of seeing that its programs are converted 


into reality. 
ting Since its reorganization in 1952, the Development Board, which has its 
arge | own budget, has initiated three programs, the first two of which were 
yex. § short-lived. The Board’s current program, which incorporates the savings 


med | {tm the earlier programs, runs from 1955-60. It calls for an expenditure 
sof § close to $1,400 millions. The largest portion of this sum, more than 
30%, is allocated for flood control, irrigation, and drainage; 24% is ear- 
der. | maked for communications; and 13% for industry, mining and electrifi- 
sil. § cation, Only 3% of the total is for the development of animal, plant and 
high § werground resources. This allocation includes funds for agricultural re- 


sist- § search and education, building of laboratories, forest development and 
and § Veterinary services. (The normal agricultural budget, which covers ex- 
+ ex: tasion services, pest control and other services, is about 1.5%-2% of the 


regular budget; in 1955 it was about .7% of the total sum allocated by the 
Development Board for irrigation and flood control.) 


etter 

rt Me Investment to Increase Cultivable Acreage 

sti 

ment The large doses of capital earmarked for investment in irrigation and 
PP. drainage are conceived almost wholly in terms of reclaiming and extend- 
mos 


ata | Jgacreage for cultivation. This is in keeping with the master plan for the 
raq,” 
ensus ‘This is the descriptive term used by Carl Iversen in Monetary Policy in Iraq 


Baghdad National Bank of Iraq, 1954)—see p. 69. 
"One dinar = 2.8 dollars. 
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development of the Tigris Euphrates Valley.* The plan calls for the oop. 
struction of barrages, canals, drains, land levelling, farm roads and six vag 
dams for flood control and storage purposes. The total cost of the project 
is at close to $1,000 millions, and it should be completed in twenty-five 
years.’ On the basis of this plan, Iraq’s cultivable acreage is expected ty 
be increased by 35%, and its irrigated acreage by 70%.* In addition, there 
will be greatly reduced dangers from floods and more water for summer 
irrigation will be available. 

Apparently the Board conceives the short supply of cultivable land to 
be the major bottleneck in increasing both agricultural output and, other 
things being equal, the real incomes of the rural people. About half of 
Iraq’s land surface is uncultivable desert. Fourteen million acres, or about 
27% of the country, are utilized for agricultural production. (Half of this 
is irrigated and half is rainfed.) The rural population of Iraq is estimated 
to be between 2% and 3 million people.® Thus, although precise estimates 
cannot be made, it would seem that the cultivable area per capita of rural 
population is around 5 acres, or 25 acres per family. This means that 
estimated irrigable land per capita of rural population is at least ten times 
that of Egypt. Estimated average per capita cultivable acreage is about 
the same as that of France, twice as much as Italy, fifteen times that of 
Japan, and twenty times that of Egypt. 

The method of land use in Iraq is such that the Board’s emphasis on 
extending acreage is in keeping with traditional methods of increasing 
output. In the past, as barrage and canal construction and pump instal- 
lation have extended irrigable acreage, the area of low output per cultiva- 
ble acre has also spread. Table I indicates changes in production, acre- 
age, and yields of Iraq’s principal crops from 1934-38 through 1953-06. 
It shows that output of wheat and barley, which accounts for 88% of all 
the area sown to crops, has increased around 60%. However, acreage has 
also increased around 60%. The statistics in Table I are subject to ap- 
preciable error, yet they indicate that yields of these grains and the major 
summer crops of cotton and rice (which account for about 7% of the land 
under cultivation) have increased very little, if at all, during the past 
quarter century, a period which coincided with an expansion of acre- 
age into both irrigated and non-irrigated areas of production. 

Because of the extension of acreage into the rainfed acreas, irregular 


*Knappen, Tippets, Abett and McCarthy, Engineers (KTAM), Report on the 
Tigris Euphrates River Systems (Iraq Development Board, New York and Baghdad), 
1954. 

"See: Twin Rivers, Twin Treasures, a pamphlet by Wesley R. Nelson, formerly 
Executive Member, Iraq Development Board, 1952-56. 

*Cultivable land as used here means land ready for crop production. 

*An — survey made in 1955 by a foreign consulting firm estimated 
that 67% of the population depended on agriculture for a livelihood. 
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Tas LE I. AREA PRODUCTION AND YIELD or Major Crops In 


> COn- 
K vast A Average ‘ Average 
1934-58 1948-52 1958 1954 1955 1956 1953-56 
rOject 
cli 
y-five of 
ed to a 448 762 ‘1,160 451 855 802 
Barle 575 722 1,111 1,239 157 1,061 1,042 
there Total grain 1,053 1,170 1,873 2,399 1,110 1,956 1,844 
Rice 03 163 180 110 134 
mmer Cotton 4 8 2 7 7 -- 5.3? 
Dates 260 310 350? 322 
Acreage 
d (thousands of 
hd to hectares) 
Wheat 661 936 1,182 1,390 1,425 1,814 1,327 
other Barley 748 934 1,096 1,122 1,205 1,165 1,147 
Total grain -1, 404 1,870 21278 2, 512 2,680 2.479 2,474 
alf of Rice 152 174 95 120 58 70 84 
Cotton 16 29 21 56? 56 ~ 44t 
about Yields 
100 kgs. 
this hectare) 7.21 4.8(9.1)f 6.4 8.3(8.7)t 8.1 6.5 6.9 
nated 7.7 10.1 11.0(9.3)+ 6.3 9.1 9 
Rice 18.5 11.7 (22.6)f 17.3 15.0 (26.4) 15.0 15.0 15 
mates Cottonseed 2.7 2.7(3.7)t — 1.2 1.2 — — 
rural * Source: Iraqi Yearbook, FAO Statistical Yearbook; Iraqi Grain Board Reports (mimeo). 
th t Middle East Average. 
that 
times 
idiet rainfall and occasional drought now have a considerable influence on the 
wr extent of the variation of annual production, e.g, the drought of 1955 re- 
duced output of grain 50% below the 1954 level. However, neither the 
weather factor nor the extension of acreage into dry farming areas can 
asing be held responsible for persistent low average yields since land is used 


ina ettensively both in the irrigated and non-irrigated areas of production. 

One important factor in reduction of yields in some areas has been the 
increase in soil salinity, reported to have lowered output by as much as 
53.54 50% per acre on parts of the 60% of the irrigated areas that are prone to 
of all 4 &%°°SS salinity. (One estimate places land abandoned because of severe 
‘alin salinity at 20%-30% of the irrigated area.)'® Salinity can be checked by 
adequate drainage and land reclamation, and the Board’s large invest- 


ah ments in this field are expected to increase yield potential by as much as 
70% in the saline areas. However, does improving the quality of the land 
land 
offer any assurance that its potential will be fully exploited? 
a, Production techniques are much the same in both saline and non-saline 
areas: no fertilizers are used, seed selection for planting is poor, water is 
ogult used without any consideration of its maximum efficacy, and there are no 


rotation systems based on any scientific principles of maintaining soil 
on the | fertility or increasing productivity. Average output per cultivable acre is 
shdad), | further lowered by the extremely extensive manner in which land is used. 
rmely | Standard practice is for a plot of land to be left to revert to fallow after 


"These estimates on the effects of salinity are quoted in the Report on the Eco- 
imated | "mic Development of Iraq, International Bank for Reconstruction and Development 
(Johns Hopkins University Press, Baltimore) 1955. See pp. 203-204. 
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carrying a winter grain. In the irrigated zones, there may be an intervenip 
break under one summer crop, such as cotton or rice, on 20%-25% of the 
land. But by autumn all the land which carried a crop is left idle, The 
new season's crops are then planted on land which has been “resteq” 
during the previous season. This system leaves about 45% of the land 
resources available for cultivation in the irrigated area virtually unused 
despite the capital costs of providing water.’ Thus in the newly irrigated 
areas the capital costs per cultivated acre will be almost double what 
they need be if the newly cultivable lands were to be used throughout the 
year. While detailed research has yet to be undertaken, it is the view of 
qualified foreign consultants in Iraq that yields of grain in the irrigated 
areas could be trebled, and rice output doubled, if saline lands were 
drained, sound rotation schemes introduced, and better varieties of seed 
and some fertilizers used.* Returns on large investments extending acre. 
age at high cost will be low, unless yields per cultivable acre are in. 
creased,1* 

Ironically, it is conceivable that if capital were scarcer, the high cost of 
opening new areas of production, in the face of increased demand for ag- 
ricultural products, could well force intensification of production of exist- 
ing acreage and better land management. Thus in a rather oblique way, a 
question might be raised as to whether the use of capital to extend acre- 
age might be considered to encourage poor management and wasteful 
resource use, particularly since the Board frequently makes no charge to 
the producer for land improvement or water.’* 

Average output per agricultural worker is also low in Iraq.’® Even 


* 44% is the percentage of fallow land reported in the 1952-53 Agricultural Census. 

* See The Economist, June 22, 1957, p. 11 of the special supplement on “Develop- 
ment in Iraq.” 

* An example might be in order: the Adhaim Canal project is estimated to cost 
73 million dollars (excluding any contribution to the 28 million dollar Dokan Dam 
which will regulate the flow of the canal water). It will bring about 770,000 donums 
(one donum = 0.6 acre) or roughly 11,000 farms of 70 donums, into irrigated projec- 
tion. Based on present farming methods on a typical grain-cotton farm of 70 donums 
in the region and a higher than average yield of crops at 1954-56 average prices, 
the gross return on this investment is estimated to be around 10%—the net retum, 
excluding charges for water, would probably be less than 1%. If wheat yields could 
be raised to about 18 bushels an acre (it is estimated that better water management 
alone can double grain production) and a moderately well planned and feasible 
cereal legume fallow system introduced, in which the fallow area would be some- 
what reduced, the gross return would be around 15%-20% and the net return probably 
around 5%. (It must be stressed that these estimates are subject to a wide margin 
of correction and that economies of scale on extension of the project have not been 
considered.) (Data derived from Z.A.D. Irrigation Projects: Summary of Report on 
Nahrwan Adhaim and Ishaqi Areas [Government of Iraq, 1956].) 

“This matter is currently under review, particularly with respect to drainage and 
irrigation for private producers. 

* Neighboring Syria with a rural population smaller than that of Iraq by one 
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under present labor-intensive conditions, where plentiful labor is substi- 
tuted for scarce working capital, there is a great deal of under-utilization 
of labor potential. The employed are so numerous compared with the 
resources used that total output would not appreciably decline if many 
workers were to transfer to other sectors of the economy (a movement 
that is already under way). There are also substantial numbers of idle 
people in agriculture. The combination of excess labor and the “fallow 
system” compounds the existing low output per head and donum: there 
is excess labor capacity because close to half of the cultivable land is un- 
used; similarly, output per acre of arable land is reduced because the 
management system is such that about half of the arable lands are wholly 
unproductive during a year. 

Improvement of management is a long-term process. Education, re- 
search, extension of research, are all part of this, and while oil revenues 
alone cannot ensure the adoption of better techniques of production by 
individual producers, it might be argued that a first step in this direction 
would be for the Board to increase its allocation of funds for these pur- 
poses above the present 3%. As a second step, the Board could well sup- 
plement the low budget of the Ministry of Agriculture to permit higher 
salaries for technical officers, in order to attract more able men and to 
provide funds for an adequate research and educational program. 

Better resource combination could be helped, too, by improved credit 
facilities. The Agricultural Bank, the government credit agency, has an 
authorized capital of less than $8.4 millions; this appears to be very small 
compared with the $430 millions allocated for capital works in agriculture. 
Increased lending authority and, in view of the abundance of state capital, 
a less orthodox and commercial approach to the role of credit, could help 
producers who have the incentive to improve farming methods, but who 
are short of collateral, to qualify for government sponsored loans. 


Investment for Producer Welfare 


It should be pointed out that the Board considers its high-cost program 
of large-scale capital works to be more than a means of increasing output; 
it views it as a method of attaining some redistribution of returns on 
factors of production to producers. Because of the plentiful supply of 
nd in relation to the population, even the present primitive production 
methods and low per capita output could provide most of the producers 
with a labor return that would be above base subsistence levels if they 
did not pay very high rents. But the present feudalistic land holding sys- 
tem, in which the great majority of the producers are sharecroppers, is 


million produced approximately the same amount of grain and ten times more 
cotton than Traq in 1955. 
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such that the legal maximum rents in the irrigated area are 504 of th 
sharecroppers’ total production.** 

The effect of the combination of poor farming methods and high cog 
for land use is exemplified by the estimated revenues on a composite 
“typical irrigated farm” representative of the better farms in the Adhain 
region of central Iraq. This farm, which is owned by an absentee lan(. 
lord, is 70 donums (or 42 acres) in size, and is operated by two cultivatoy 
and their families—11 people in all. In winter, 28 donums are in gran 
and 28 are fallow; in summer, 6 donums are in cotton, 4 in greengram, 
4 in sesame and 42 are fallow; 6 donums are in orchard and vegetable, 
Yields are higher than average and irrigation is by flow. Total revenue 
for a year (assuming 1953-55 prices) is estimated to be $655. Of this 
amount, half goes to the landlord, leaving around $327 for the cultivator, 
or roughly $163 per family, or about $28 per capita.” The retum pe 
family is low, especially when it is estimated that families farming under 
similar conditions in government settlements need around $420 in addi. 
tion to their domestically grown and consumed crops, to have a “minimally 
acceptable standard of living.”!* If the farm was operated by one cult: 
vator and his family, it is estimated that with the same output, but higher 
operating expenses and no rent, the family would have a cash surplus of 
$176 beyond operating expenses and an allowance of $420 for living 
expenses. 

According to qualified observers past attempts to reduce rents by grant. 
ing usufructuary land rights to cultivators have seldom had the officially 
desired results, The transition from communal to individual tenure has led 
to relatively few taking over most of the land, and legal efforts to redis- 
tribute land have tended to formalize the privileges of the large land. 
holders.?® 

Now, however, availability of large oil revenues has provided the gov- 
ernment with an opportunity of making an indirect approach to the prob- 


* Distribution of land ownership is unknown, Limited samples taken in the 
irrigated areas indicated that land use charges were frequently greater than 50% of 
the producer's output. 

‘. “These estimates are partially based on published surveys made by consulting 
rms. 

* The estimate of $420 was compiled by the Development Board; other estimates 
made by technical assistance experts range from $280 to $330, depending on the 
settlement. 

* For a more comprehensive description of the tenure system in Iraq, see Hassan 
Mohamed Ali, Land Reclamation and Settlement in Iraq (Baghdad Printing Pres) 
1955, p. 49; also Doreen Warriner, Land Reform and Development in the Middle 
East—Part III (Royal Institute of International Affairs, Oxford University Press) 1957, 
p. 125. See also Charles Issawi, “Economic Revolution in the Middle East,” in The 
Listener (London) September 1957, pp. 333-4. Mr. Issawi stresses the “greed of 
Iraq’s landlord-dominated parliaments” as an obstacle to earlier reform measures 
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em of high rents and rural poverty by extending irrigation onto the large 
areas of state, or Miri Sirf, lands which, according to the cadastral survey 
of 1955, occupied 70% of the 77.4% of the non-desert lands already sur- 
veyed. Landless cultivators would be placed on settlements on these 
newly irrigated areas and given adequate land to provide them with a 
fair income. In this way the government hopes that investment in extend- 
ing acreage will effect a social and economic revolution, elevating the 
poverty-stricken cultivator to a relatively prosperous yeoman. This peace- 
ful revolution would bypass problems of land expropriation, confiscation 
and redistribution. 

By 1955, some 2,300,000 donums of state lands had been distributed to 
15,085 settlers. As an unanticipated development, a great deal of this state 
land, mainly in the non-irrigated areas, passed into the hands of the large 
landowners and sheiks; around 232,000 donums had been distributed to 
3434 small holders on 6 settlements (an average of 70 donums per settler). 
Aseventh settlement was opened in 1957. 

Results of these settlements have been mixed. They provide an illus- 
tration of the limits that encompass any program aimed at the rapid 
transition of backward producers to efficient farmers. In the irrigated 
areas, levels of production are low despite the costly capital works that 
have brought water to the land. A good part of the pioneer settlement at 
Dujailah has had to be abandoned because of salinity and the failure, due 
to lack of skilled planning, to provide drainage prior to settlement. Poor 
rainfall conditions in settlements in the non-irrigated zone have reduced 
output and incomes. In addition, an absentee rentier group is coming into 
being on some of the settlements. In one, close to Baghdad, one-third of 
the landholders live off the \settlement, renting their land to cultivators; 
presumably these rentiers are among the retired army and civil officials 
who, by law, are to be given priority in occupying 20% of the settlements. 

The ability of oil income to change the status of producers (1% on one 
settlement are literate) from tenant to potential landowner, has not led 
to an adoption of better farming practices by settlers or their automatic 
emrollment in social betterment programs. In some instances social and 
eonomic programs failed because of a lack of adequate trained person- 
tl backed by sound technical knowledge; other programs have been 
severely handicapped by the lack of a proper mechanism for their execu- 
tion and unintentional misunderstanding as to the nature of the programs 
ty some of the authorities themselves, e.g. supervised credit programs. 
In still other instances, the poor selection of settlers and a shortage of 
operating capital has been a serious handicap. Nevertheless, despite these 
shortcomings from the conceptual ideal of model settlements, these settle- 
ments have been successful in removing high rents, the major cost of 
production, that previously restricted returns to family labor; family in- 
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comes on the better settlements vary a great deal and appear to range 
from $290 per family to over $1,400—considerably more than the average 
family income of sharecroppers. However, a good part of these initj 
high family incomes can be attributed to high yields from previoys 
untilled lands. Experience on the older settlements indicates that despite 
the efforts made, the continuation of traditional practices leads to a rapid 
decline in these yields. 

If the purpose of using capital to extend acreage at such high cost j 
the social one of distributing land to provide higher labor incomes anda 
stable base for future development, rates of return on initial investments 
may not be decisive. In this instance, is it not important to ensure that the 
heavy investments result in the land reaching the people legally qualified 
to receive it, and that they be given the technical and financial support 
for becoming better farmers? Here again, if production techniques can 
be improved, then in the long run, the return on investment in capital 
works will be favorable. Unless this is done, there is a danger that con- 
tinued poor production methods may ruin the natural resources on these 
settlements to the point where returns will be negative because of aban- 
donment of land. 

Besides extending acreage, the problem of land distribution is one of 
ensuring that the landless people receive the land which is being opened 
for settlement. In about three years, 1,000,000 donums will be available 
for settling around 20,000 Miri Sirf settlers within the area served by the 
Dokan Dam on the lower Zab River; much of this land is now utilized 
for seasonal grazing by large landholders who are renting it from the 
government. Here an issue is whether these lands will be left idle and 
unclaimed by those presently there, while slow bureaucratic procedures 
determine which peasants will farm them once they are irrigated. Tra- 
ditionally, the rights of the small cultivators have been unprotected in 
disputes on land ownership. 

The welfare concept behind the investment in extending acreage has 
been tarnished by the way land has been distributed and also because 
the methods of production will, if continued, probably result in the 
growth of a poor peasant class of landowners. If vast areas of irrigable 
land were distributed among small owners even without model settle 
ments, the investments in extending acreage could be successful in re- 
moving some of the more oppressive aspects of the present life of the 
cultivators by providing them with a higher return to labor. However, if 
land distribution is to reach significant proportions, it will be necessary 
for the officials in the Development Board and the government to have 
the full support of Parliament, the Upper House of which contains many 
large landholders. 
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Conclusion 


Tange 
Average Capital is scarce in most of the world, and while Iraq is wisely using 
initially J its revenues for investment in economic development (rather than con- 


Viously § spicuous consumption), one might ask whether the one-sided approach 
despite f that is being followed in agricultural development is the most economic 
a rapid approach. Management, rather than cultivable land, is the factor in short 
supply in Iraq, and extending acreage at such high cost without improved 
cost is [ management by producers will lead to very low rates of return on invest- 
sanda — ments. In view of the world’s shortage of capital, the opportunity costs of 
tments — these investments will be correspondingly high. 

hat the If the large investments that are being made to extend acreage are to 
lalified — permit relocation of sharecroppers, the problem becomes one of ensuring 
upport f that the new lands are widely distributed. In this instance, the same po- 
es can §f litical forces that previously prevented the introduction of a more equi- 
capital § table tenure arrangement on existing acreage might well reduce the 
tt con- fF efficacy of this program. In the long run, however, the very process of 
| these fF economic development might weaken these forces to the point where the 
aban- § centers of political power move in such a way that a more clearly defined 
“public interest” comes into being.”° 

me of Thus in Iraq, as in many other underdeveloped areas, the tendency in 
pened § public investment in agriculture is to stress the improvement of resource 
lable | potential but not improvement of methods of exploiting this potential. 
vy the — However, unlike most underdeveloped countries, Iraq has so small a 
ilized [ population relative to the total amount being invested in economic de- 
n the f velopment that it is possible that agricultural development will be con- 
2 and siderably affected by the large capital outlays in other parts of the econ- 
dures } omy. The large investments in industry and construction have already had 
Tra- — an impact on average wage levels in many parts of the country and have 
ed in f attracted large numbers of rural workers to the cities. While there is still 
an excess labor supply in agriculture, some landlords are being faced 
> has with the problem of retaining their labor; in some areas less labor in- 
tensive methods of production are becoming more widespread.” As the 


able “For some considerations of the power-politics involved in this program, see 
F. R. C. Bagley, “Iraq Today,” in International Journal (Canadian Institute of Inter- 
attle- national Affairs, Toronto) Vol. XII, No. 3, pp. 199-209; also Doreen Warriner, loc. cit. 
1 re For an optimistic view of the growth of public participation in this program, see 
the Ray Alan, “New Blocs for Old in the Middle East,” in Commentary, August 1957, 
: P 138. The author states that “the Board’s achievements must also inevitably 
roaden its social and political base and thus gradually foster the conditions in 
sary which representative institutions can flourish.” 

“Expansion in the north is being aided by some mechanization, though the total 
number of tractors in Iraq is small (there were 2,091 tractors in 1952-53; in the fol- 
any lowing three years, a fester 2,600 tractors were imported). See also Country Infor- 
mation Report by Hasan Thamir (FAO mimeographed). 
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pace of migration increases, so the difficulties of retaining workers will 
increase; farm wages will have to be raised to compete with urban wages, 
and higher output per worker will be necessary, if profits are not to di- 
minish. This, in turn, will require a better combination of labor and 
capital (with substitution of capital for labor) and improved techniques 
of production with less wasteful land use. However, if the demand for 
urban labor grows apace as the Development Board’s industrialization 
program proceeds, and the extension of acreage proceeds rapidly, Ira 
might be in the position of having more high-cost land than skilled farm- 
ers who could utilize its potential. In view of this, there is a significant 
issue as to whether the policy of stressing investment to improve physical 
resources, but not to improve the quality of management, might lead to 
the creation of “excess physical capacity” in agriculture, with commen- 
surate low average returns on total investments. If this is so, then, from 
the purely pragmatic view of safeguarding its large investment in agri- 
culture, the Board would seem to be well advised to strike a better bal- 
ance between investment in physical and human resources. 
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ALLIGATION, FORERUNNER OF LINEAR PROGRAMMING 


FREDERICK V. WavucuH! 
Agricultural Marketing Service 


Mathematics is the queen of science, and arithmetic is the queen of 
mathematics—Gauss. 


F HERR DOKTOR PROFESSOR GAUSS could read the present-day 
scientific journals, he would find much evidence that mathematics is, 
indeed, revered as the queen of science. But he might wonder if we now 
recognize arithmetic as the queen of mathematics. The modern science of 
economics, for example, makes much use of matrix inversion, of difference 
equations, and of other forms of “higher” mathematics. But arithmetic 
gets little attention.’ 

A case in point is linear programming. The methods developed by 
Dantzig® and others‘ are elegant, but they are hard for the ordinary econ- 
omist to understand. Several authors® have tried to help him by publish- 
ing simplified explanations of these methods. But perhaps there is another 
alternative. Perhaps the economist will find that simple arithmetic meth- 
ods will enable him to solve typical linear programming problems. He 
doesn’t necessarily have to be able to manipulate matrices and vectors 
if he has a good grounding in arithmetic. 

Unfortunately, though, we are not getting as good training in arithmetic 
as our parents and grandparents got. Among the many branches of arith- 
metic formerly taught was “alligation,” which is a simple form of linear 
programming. Regrettably, the subject of alligation seems to have been 
dropped from the arithmetic books about the turn of the twentieth cen- 
tury.® 


*The author gratefully acknowledges help from Mrs. L. F. Wilcox of Delmar, 
N.Y.; Professor Gordon A. King of the University of California at Davis; Professor 
Robert F. Hutton of the Pennsylvania State University; and Dr. Ronald L. Mighell 
of the United States Agricultural Research Service. 

*Such books as Allen, R. G. D., Mathematics for Economists, Macmillan and 
Co., London, 1947, seem to assume that the economist already knows all about 
arithmetic. 

* Dantzig, G. B., “Maximization of a Linear Form Where Variables are Subject 
to a System of Linear Inequalities.” Dittoed. USAF Comptroller, Nov. 1949. 

‘Koopmans, T. C., ed., Activity Analysis of Production and Allocation, John 
Wiley & Sons, New York, 1951. 

*Charnes, A., Cooper, W. W., and Henderson, A., An Introduction to Linear 
Programming, Poe Wiley & Sons, New York, 1953. 

Heady, Earl, “Simplified Presentation and Logical Aspects of Linear Programming.” 
Journal of Farm Economics. Dec. 1954. 
| Waugh, F., and Burrows, G., “A Short-cut to Linear Programming.” Econometrica, 
an, 1955, 

*My mother-in-law, Mrs. L. F. Wilcox, could beat most modern mathematicians 
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In this paper, I shall first describe the principles of alligation, quoting 
from Pike and from Ray.’ Then I shall show how these principles can be 
extended slightly and used to analyze a fairly complicated problem of 
linear programming, dealing with feeds for broilers (young chickens), 


Definitions 
In the words of Mr. Pike: 


Alligation is the method of mixing two or more simples of different 
qualities, so that the composition may be of a mean or middle quality. 

The “simples” are the original ingredients to be mixed. In our broiler- 
feed problem, the simples are such ingredients as soybean meal, corn, and 
calcium carbonate. The purpose of alligation is to find a mixture of 
several ingredients that will meet stated specifications—i.e., a mixture that 
will have a stated mean quality. This is essentially the problem of linear 
programming. Alligation will discover one or more “feasible solutions,” if 
they exist. It alone will not necessarily discover the “minimum-cost 
feasible solution.” 

Mr. Pike goes on to distinguish two kinds of alligation. In his words, 

Alligation Medial is, when the quantities and prices of several things 
are given, to find the mean price of the mixture compounded from those 
things. 

Alligation Alternate is the method of finding what quantity of each of 
the ingredients, whose rates are given, will compose a mixture of a given 
rate: so that it is the reverse of Alligation Medial, and may be proved by it. 

Pike’s Arithmetick gives long and precise rules for computing both kinds 
of alligation. Rather than quote these rules in detail, I propose to illustrate 
them by a few numerical examples taken from the broiler-feed study. 


Alligation of Pairs of Ingredients 


The general principle of alligation alternate can be illustrated best in 
problems involving only two ingredients. Pike does not analyze such a 
simple problem. I shall give two examples from Ray, and also an example 
given to me by Ronald Mighell. 

The first example from Ray is: 


at arithmetic, which she learned in the grade schools in upper New York State. She 
has fondly preserved a few old texts, including Pike’s Arithmetick and Ray’s New 
Higher Arithmetic. 

Pike, Nicolas, New and Complete System of Arithmetick, 7th ed., Revised, cor- 
rected, and improved, and more particularly adapted to the Federal Currency (Bos- 
ton: Thomas & Andrews, 1809). 


Ray, Joseph, New Higher Arithmetic (Cincinnati and New York: Van Antwerp, 2 


Bragg and Co., 1880). 
"Op. cit. 
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PROBLEM.—What relative ee of sugar, at 9 ct. a lb. and 6 ct. a lb., must be 
used for a compound, at 6 ct. a lb.? 
SOLUTION.— 
Operation 


6|>)° lb. at 5 ct. = 15 ct. 
9/1 lb. at9ct. = 9 ct. 
4 lp. worth 24 ct. 


which is = = 6 ct. a lb. 


The “operation” is simple. Take the absolute differences between the 
given prices and the mean of 6 cents. Thus 6 — 5=1, and 9-6 = 3. 
Reverse the order of these numbers. That is, mix 1 pound at 9 cents with 
3 pounds at 5 cents. To the right of the little table, Mr. Ray proves his 
answer by the use of alligation medial. 

Why does this arithmetic work? Mr. Ray says, 

If you put 1 lb. at 9 ct. in the mixture to be sold at 6ct., you lose 8 ct.; 
if you put 1 lb. at 5 ct. in the mixture to be sold at 6 ct., you gain 1 ct.; 
8 such lb. gain 3 ct.; the gain and loss would then be equal if 8 lb. at 5 ct. 
are mixed with 1 lb. at 9ct. 

Mr. Pike made a similar explanation: 


By connecting the less rate with the greater, and placing the difference 
between them and the mean rate alternately, or one after the other in 
turn, the quantities are such, that there is precisely as much gained by 
the one quantity as is lost by the other, and therefore the gain and loss 
upon the whole are equal, and are exactly the proposed rate. 

Perhaps most readers are so far removed from arithmetic that they 
would find an algebraic explanation more convincing. Suppose we were 
to mix two ingredients—the first costing a cents a pound, and the second 
costing b cents a pound, in such proportions that the mixture will cost - 
¢ cents a pound, Assube that a<c<b. Mix (b-c) pounds of the first ingre- 
dient with (c-a) pounds of the second. The total cost will be a (b-c) 
+ b (c-a) = cc (b-a) cents. The total number of pounds in the mixture is 
(b-c) + (c-a) = b-a. So the average cost of the mixture is 

c(b — a) uF 
b—a 
as it should be. 

The first example concerned the average price of a mixture. The same 
arithmetic method can be used to mix a pair of ingredients to get a 


| stated average quality. Another example from Ray: 


7 
PROBLEM.—What of silver ; pure, and io pure, will make a mixture 3 pure? 


9 


3 36 35 
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nt 
nd 
of 
at 
ar 
if 
ost 
ds, 
gs 
SE 
of 
en 
it. 
ds 
ate 
in 
a 
p le 
he 
ew 
or- 
30S- 
erp, 


92 FREDERICK V. WAUGH 


OPERATION 

30 1 | 30 30 
35 40 | 40 1 Bure pure silver 

SOLUTION 
40 36 5 5 lbs 6 iia 180 "ae 
re = — lb. 

0) 40 P pure silver 


210 
Total 6lbs. Total Ib. pure silver. 


210 210 7 
= : Ib. pure silver, as it 


Thus, one pound of the mixture contains 
should. 


1 5 
Note that the second column indicates a mixture of lb. and 0 lb. of the 
two lots of silver. But in this (and in most) examples, we are interested only in pro- 
portions. So I have indicated a mixture of 1 lb. and 5 lbs. 


6X40 240 


Before leaving mixtures of two ingredients, I shall quote a recent note 
from Mighell:® 

“In a Freshman course in Dairy Manufactures we were taught to use 
the following device for standardizing milk or cream to a given percent- 
age of butterfat: 

Suppose we had some 3.5 per cent, and some 4.1 per cent milk. How 
could they be mixed to make 4.0 per cent? We drew a square and placed 
the percentages as indicated. The diagonal differences then indicated the 
horizontal proportions of each test of milk. . . . This particular scheme 
may have some advantage for remembering a simple procedure.” 


This “particular scheme” is, of course, a different way to record the 
results of alligation alternate. The name has been lost, but the practice 
lingers on. 


Alligation of Three or More Ingredients 
Take the following example from Pike: 
A merchant has Canary wine, at 3s. per gallon, Sherry at 2s, 1d., and 


Claret at 1s. 5d. per gallon: How much of each sort must he take to sell it 
at 2s. 4d. per gallon? 


*Note from Dr. Ronald L. Mighell of the Agricultural Research Service, USDA 
to the author, October 7, 1957. 
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Note that Pike’s “Arithmetick” had not been completely revised to 
Federal currency. In this example, we first need to convert all prices to 
the common denominator of pence. Remember, there are 12 pence to a 
shilling. So the prices of the three kinds of wine are 36d., 25d., and 17d. 
The mixture must be worth 28d. a gallon. Mr. Pike’s table is: 

*) 3+11 | 14 at 3s. Od. 
Mean rate 28d. ) 8 8at2 1 
17 8 8atl 5 


This is the sum of two different mixtures. The first mixture is 3 gallons 
at 3s. with 8 gallons at 2s. 1d. The second is 11 gallons at 3s., with 8 
gallons at 1s. 5d. Either of these mixtures costs exactly 28d., or 2s. 4d., a 
gallon. So a mixture of the two mixtures will also cost 2s, 4d. a gallon. 

Another problem from Pike: 


A goldsmith would mix gold of 19 carats fine, with some of 16, 18, 23 
and 24 carats fine, so that the compound may be 21 carats fine: What 
quantity of each must he take? 

Ans. 5 0z. of 16 carats fine, 5 0z. of 18, 5 oz. of 19, 10 oz. of 23, and 
10 oz. of 24 carats fine. 

Mr. Pike did not give the worksheet for this one. It would be 


16 3+2 = 502. of 16 carat 
1 3+2 = 502. of 18 carat 
Mean rate, 21 carats |1 34+2 = 502. of 19 carat 
2 5+3+2=10 oz. of 23 carat 
le 5+3+2=10 oz. of 24 carat 


In this case, there are six possible pairs, each of which will provide 
21 carats. The goldsmith could mix 3 oz. of 16 carat with 5 oz. of 24 carat; 
or 2 oz. of 18 carat with 3 oz. of 23 carat; and so on. 

Mr. Pike’s answer is the sum of all six possible pairs. 

Mr. Pike and Mr. Ray knew very well that answers to these last two 
problems are not unique. They are correct, because the mixtures meet the 
specifications. But an infinite number of other mixtures would also meet 
the specifications. As Mr. Pike wrote: 


It is obvious from the rule, that questions of this sort admit a great 
variety of answers . . . for if the quantities of two simples makes a balance 
of loss and gain, . . . so will double or triple, the half or third part or any 
other ratio of these quantities, and so on, ad infinitum. 

To make this more concrete, return to the problem about mixing three 
kinds of wine. We first find that either of two simple mixtures of pairs 
will cost 28d, Call them v,; and v2. Then 


| 
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v; represents 3 gallons of Canary and 8 of Sherry, 
v2 represents 11 gallons of Canary and 8 of Claret. 
A general answer to the problem is 
k, Vi + k, V2. 


This is a linear vector equation, 


where k, and k, are any non-negative numbers we may choose. 
The gold mixture is 


3 0 0 
kj}, Oj; +k} Oj; +k) 3} +k + ks 
5 3 2 0 0 0 


where we can assign any non-negative number to each of the k’s. 

While Messrs. Pike and Ray realized the infinite number of possible 
answers to problems involving more than two “simples,” they made little 
use of this fact. Occasionally, they gave two or more answers to the 
same problem. Thus, Mr. Pike gives seven different answers to his first 
example (which is not one of those used in this paper). But ordinarily 
they give only the answer obtained by adding the simple mixtures of 
pairs: that is, by letting 


oak =] 


acon 
+ 
— —) 


Also, neither of them discusses the practical problem of mixing three 
ingredients in such a way as to meet two specifications—to say nothing 
of the general problem of mixing n ingredients to meet n-1 specifications. 
This seems rather surprising, because it requires only a slight extension 
of the principles of alligation, and our ancestors must have had many 
practical problems involving several specifications. 

Anyway, we have many such problems today. We call them linear 
programming problems. They all involve mixing several ingredients in 
such proportions as to meet (or surpass) a number of specifications. Also, 
they involve minimizing the cost of the mixture, or maximizing the net 
income obtained. The first part of these problems, at least—that of 
discovering mixtures that meet several specifications is a problem of 
alligation alternate, as Mr. Pike would call it. 


Compound Alligation 


To find a mixture meeting two or more specifications, we must use 
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what I call “compound alligation”; that is, the mixture of mixtures. 
The process can be described best by explaining a numerical example. 
From here on, I shall forget Messrs. Pike and Ray, and shall analyze 
certain data that were used in a recent study of broiler feeds.? Before 
trying to find a mixture of ingredients that will meet all the requirements 
for a broiler feed, suppose we consider two requirements and three in- 


gredients. 
The requirements per ton in this illustrative example are: 
Pounds 
Calcium 23.296 
Inorganic phosphorus 9.455 


We are to meet these specifications with a mixture of meat and bone 
scrap, corn, and calcium carbonate. Also, we are to find the cost of the 
mixture. 

Worksheet 1, section 1, shows the amount of calcium, the amount of 
phosphorus, and the price of each ingredient. 

Section 2 of worksheet 1 computes two mixtures, each containing 
9.455 pounds of phosphorus to the ton. This is done by alligation alternate, 
following the same procedures as those used in the old arithmetics. Note 
that in my worksheet, I have shown proportions, as well as tons. Propor- 
tions are easier to use when we compound two or more mixtures. We see 
in section-2 that either of two mixtures would provide the right amount 
of phosphorus. The first is 7.686 per cent meat and bone scrap and 
92.314 per cent corn. The second is 9.324 per cent meat and bone scrap 
and 90.676 per cent calcium carbonate. I have labeled these Mixture A 
and Mixture B. 

Here is where compound alligation comes in. We want now a mixture 
of Mixture A and Mixture B in such proportions that the mixture-of- 
mixtures will contain 23.296 pounds of calcium to the ton. To do this, 
we first compute section 3, using alligation medial. This shows for each 
primary mixture the calcium content, the phosphorus content, and the 
cost. We note that Mixture A is a little short on calcium, while Mixture 
B has a great deal too much calcium. 

We therefore proceed in section 4 to find by alligation alternate that we 
need 98.998 per cent of Mixture A, and 1.002 per cent of Mixture B in 
order to get a calcium content of 23.296 pounds per ton. Finally, section 
5 proves by alligation medial that this mixture-of-mixtures really does 
meet both specifications. Also, it shows the average price. 


* This is a cooperative study between the USDA and Pennsylvania State Univer- 
sity. A full report of the study will soon be available. 
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WorkKSHEET 1.—CompounpD ALLIGATION TO Finp A MrxTURE 


Meeting Two SpEcIFICATIONS 
Section 1.—The Data 


Per ton 
Item 
Calcium Phosphorus! Cost 
Pounds Pounds Dollars 
Ingredient: 
Meat and bone scrap 211.40 101.40 60.00 
Corn .40 1.80 58.40 
Calcium carbonate 731.80 — 13.60 
Requirement 23 . 296 9.455 
Section 2.—Alligation Alternate for Phosphorus! 
(Requirement, 9.455 pounds per ton) 
Mixture 
Ingredient 
A B 
Tons Proportion Tons Proportion 
Meat and bone scraps 7.655 0.07686 9.455 0.09324 
Corn 91.945 . 92314 
Calcium carbonate 91.945 . 90676 
Total 99 .600 1.00000 101.400 1.00000 
Section 3.—Alligation Medial for Phosphorus! 
(Requirement, 9.455 pounds per ton) 
Per ton 
Mixture 
| Calcium | Phosphorus! Cost 
| Pounds | Dollars Dollars 
A 16.617 9.455 58.523 
B | 683.278 | 9.455 17.926 
Section 4.—Alligation Alternate for Calcium 
(Requirement, 23.296 pounds per ton) 
Mixture Amount 
Tons Proportion 
A 659 .982 0.98998 
B 6.679 .01002 
Total 666.661 | 1.00000 
Section 5.—Alligation Medial for Calcium 
(Requirement, 23.296 pounds per ton) 
Per ton 
Mixture 
Calcium Phosphorus! | Cost 
Pounds Pounds | Dollars 
M=0.08998A+-0.01002B 23.297 9.455 58.116 
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The key to this method is that if each of two different mixtures satisfies 
a given specification, then any mixture of these two mixtures will meet 
the same specification. In our case, we have two different mixtures, each 
containing the right amount of phosphorus, So any mixture of the two 
mixtures will also have the right amount of phosphorus. We are free, 
then, to mix the mixtures in such proportions that we also meet another 
specification, in this case, that for calcium. 


The General Case 


In the general case, we need a mixture meeting several specifications. 
Such problems can be solved by alligating several times in succession. 
Two successive alligations give us a mixture meeting two specifications. 
By extending the same process, n successive alligations will give us a 
mixture meeting n specifications. | 

I shall illustrate the general case of compound alligation by an analysis 
of broiler feeds. The poultry nutritionists at Beltsville and at Pennsylvania 
State University drew up specifications for over 20 different factors, such 
as chemicals and vitamins. In practice, several of these requirements are 
met with a “premix.” In the present study, we first assumed a premix 
weighing 212.58 pounds in each ton of feed. This premix supplied the 
entire requirements of certain vitamins, penicillin, antioxidant, “fish 
factor,’ and several other factors. The problem is to find a mixture of 
feed ingredients that will supply all those ingredients that are not met by 
the premix. 

At the top of worksheet 2, you will find the specifications for 10 factors 
that are not completely supplied by the premix. The first two rows in the 
worksheet show the required amount of each factor in a ton of the 
mixed feed. Note that the stated amounts of productive energy, of calcium, 
and of phosphorus are to be met exactly; the mixture must contain 
1,900,000 calories of energy, 22 pounds of calcium, and 9 pounds of in- 
organic phosphorus—no more, no less. Protein must be somewhere be- 
tween the minimum of 422.22 pounds and the miximum of 452.38 pounds. 
Fiber must be no more than 80 pounds. The other five requirements are 
minimum levels (i.e., at least 23.99 pounds of arginine, etc.). 

Row 2 shows the amounts of each requirement supplied by the 
premix. The third row shows how much of each factor must be supplied 
in the remainder of 1787.42 pounds. And row 4 converts row 3 into 
terms of one ton. We shall search for a low-cost mixture weighing a 
ton, and meeting all specifications in row 4. 

The next part of worksheet 2 shows the contents of each of the 10 
ingredients, together with wholesale prices as of mid-1957. Also shown 
to the extreme right are row-sums to be used in checking further com- 
putations, Actually, the feed manufacturer has a choice among more than 
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10 ingredients. The particular 10 shown in worksheet 4 were selected 
from a larger list. In general, I chose ingredients that were either low- 
priced or that helped to meet one of the difficult requirements (such as 
methionine). Each ingredient is designated by a letter and by the sub- 
script o. Thus a, means soybean meal containing 44 per cent protein. 
Now our computation begins.’® The section labeled first mixture shows 
the content of nine different mixtures of pairs. Each pair is so computed 
(by alligation alternate) as to supply 9455 pounds of phosphorus a ton. 
The worksheet does not show the simple computations needed in alliga- 
tion alternate. They are like those in worksheet 1. We do show the result 
of alligation medial for each of the nine mixtures. Note that the mixture 


e, = 0.07686 d, + 0.92314f, 


is exactly the same as in worksheet 1. Each letter with the subscript 1 
represents a first mixture, i.e. a mixture of the original ingredients. 

In this particular case, I computed nine pairs because only one of the 
ingredients had more than enough phosphorus. The other nine had less 
than enough. To get a feasible answer (i.e., one with non-negative 
amounts of each ingredient), we can combine meat and bone scrap with 
each of the other nine ingredients in turn. In the general case, if we have 
n ingredients, and if m of these ingredients are above the required quality 
and (n—m) are below, there are m (n—m) feasible pairs of ingredients 
that can be used to get the specified quality. 

In passing, we might note that a process similar to alligation could 
be used to solve the general case of n equations in n unknowns. Here we 
would not be limited to non-negative solutions, But Pike and Ray, like 
the modern programmers, are concerned only with such solutions, So 
are we in the case of broiler-feed mixtures. 

Next we puoceed “to mix mixtures, using alligation alternate to find 
proportions that will supply 23.296 pounds of calcium. There are now 
eight feasible mixtures. The next section of the worksheet shows the 
results of alligation medial for each of the eight second mixtures. Each 
of these exactly meets the requirements for both phosphorus and for 
calcium. Note that the mixture 


e, = 0.98998 e, + 0.01002 h, 


is the same as in worksheet 1, section 4. 

Continuing, we now mix mixtures again to get 1,958,000 calories. 
Of the eight mixtures, two have over 1,958,000 calories, six have less. 
So there are 2 X 6 = 12 possible third mixtures. Each of the 12 is shown 


* All es were made by Mrs. M. B. Bookwalter, statistical clerk, Agri- 
eting Service. 
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in the worksheet. Each of these 12 mixtures contains exactly the right’ 
amount of phosphorus, of calcium, and of energy. 

To this point we have been working with equalities. From here on, 
we work with inequalities. If any one of the 12 mixtures we have found 
happened to meet (or surpass) all other requirements, it would be “feasi- 
ble,” in the technical sense. But none of them does meet all require- 
ments. For example, mixture a; has too much protein and too little 
methionine. We must do further mixing until all requirements are met. 

Looking at the data, it seems clear that methionine is one of the most 
difficult (and expensive) requirements to meet. So I decided to alligate 
to get the required amount of methionine. Here there are 2 X 10 = 20 pos- 
sible mixtures. However, at this point I decided not to compute them all. 
Rather, I ‘computed the six mixtures shown. They are labeled a,, b,, 
...£,. I chose these six with one eye on prices, searching for a low- 
cost combination. 

But still none of those six mixtures will do. None meets the specifica- 
tions for protein. Some have too much protein, some too little. In this 
case, the mixtures that are high in protein cost less than those that are low 
in protein. It seems clear that it will be cheaper to find a mixture meeting 
the maximum protein requirement than one meeting the minimum. 

So we proceed with fifth mixtures, now alligating to get 438.31 pounds 
of protein, The results are shown in mixtures a;, bs, .. . fs. Four of these 
mixtures meet all requirements. They are 

a; costing $66.131; 
Cs costing 66.315; 
ds costing 67.021; 
and f; costing 66.667. 

The least expensive of these four mixtures is a;. But we can reduce the 
cost a little by mixing a, with either e; or b;. The results are shown in 
the last two rows of worksheet 2. We now have two mor@éasible solu- 
tions: 

a, costing $66.011 
and be costing 66.098 

These mixtures of mixtures can, of course, be translated back to terms 
of the original ingredients. Take a;, for example. Using data on the work- 
sheet we find that 
a = 0.83130 a,+0.16870 

=0.81795 a; +0.16647 d;+0.01558 f; 

=0.25380 a2+0.66175 e:+0.08291 d2+0.00154 he 

=0.25173 a:+0.08189 di +0.65512 e: +0.00973 hi +0.00153 i: 

= 0.23763 ao +0.07009 do +0.07730 eo +0.60477 fo+0.00882 io +0.00139 jo 


By similar “back” solutions I computed the six mixtures shown in table 
l. The cost of each mixture is shown at the bottom of the table. The 
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row labeled “remainder” is the cost of one ton of each of the six mixtures. 
Actually, the feed manufacturer would buy 1787.42/2000.00 = 0.89871 
ton of the mixture and 212.58 pounds of premix, costing $11.146. So his 
total cost is found by the formula in the footnote to the table. 


Taste 1. Srx INGREDIENTS 
Proportion of Ingredients in Remainder 


Mixture 
Item 
a5 C5 ds fs a6 be 
Ingredient: 
Soybean meal: 
44 per cent 0.23763 0.27305 —_ 0.25821 0.19331 0.16554 
50 per cent 238050 .08714 
Gluten meal — .03245 
Meat and bone 
scrap .07009 .07064 07025 .070382 .07024 .06958 
Corn: 
Distillers’ dried 
grains with 
solubles .07730 . 10623 . 13869 
Meal, yellow 60477 .63601 . 62833 .57614 . 58786 . 57870 
Wheat: 

Red dog flour — .08503 
Calcium carbonate .00882 .00865 .00931 .00871 .00890 .00906 
Methionine .00139 .00149 .00136 .00159 .00122 .00129 

Cost per ton—Dollars 
Portion of mix: 
Remainder 66.131 66.315 67.021 66.667 66.011 66.098 
Total! 70.248 70.502 71.043 70.727 70.141 70.228 


1 11.146+0.89371R, where R is the cost per ton of the remainder. 


Some General Observations 


My main purpose here is not to present the results of the broiler-feed 
study. This is being done in a separate report. Here I am using the 
broiler-feed analysis to illustrate a problem in numerical computation. 
Some general comments are perhaps in order. 

1. The process of alligation proved very easy to learn and to under- 
stand. It also is fairly fast. Unfortunately, I cannot compare the costs 
of this computation with those needed in the iterative solution via the 
simplex table and the electronic computer. Mrs. Bookwalter and I made 
several false starts, not shown on the worksheet. Similarly, the program- 
ming of work for the electronic computer was rather long. If the work 
were done over again, we could doubtless do it quicker, whichever 
method we used. But I do think alligation is a practicable way to find one 
or more feasible solutions to problems of the size described here. 

2. Mixture a, in our solution turns out to be the same as the least-cost 
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solution found by the electronic computer. But alligation alone will not 
demonstrate that the least-cost solution has been reached unless we work 
out all possible feasible solutions. In the present case, this could have 
been done. In a larger problem, it would be long and tedious. If we 
wanted to make sure we had the least-cost solution, we could enter the 
simplex table with one of the feasible solutions found by alligation. Then 
we could test for cost-saving substitutes. 

3. In this case, the range in cost between the six feasible solutions is 
very small, The least expensive costs $70.141 a ton, and the most expen- 
sive costs $71.043. This is because we did not compute all possible 
feasible solutions—only the least expensive we could find. 

4, In this case, four of the 10 ingredients are used in every one of our 
six feasible solutions. In each case, over half of the mixture is corn meal, 
and there are small amounts of meat and bone scraps, calcium carbonate, 
and methionine. Changes in the prices of ingredients might, of course, 
make it advantageous to adjust the mixtures somewhat. 

5. Professor Hutton suggests to me that alligation can be used to advan- 
tage in interpreting the results obtained by the simplex table. At any 
stage in the iterative process, the simplex table shows whether or not 
any changes in the mixture would reduce the cost. Alligation can be 
used to test what substitutions would be feasible, and the saving that 
could be made by each feasible adjustment. 

6. As I see it, alligation has one distinct advantage over the more elabor- 
ate methods of computation. It is very easy to understand and to use. 
With a little practice, anyone can be an alligator. 


APPLICATION OF QUEUEING THEORY IN DETERMINING 
LIVESTOCK UNLOADING FACILITIES* 


Cuirron B. Cox, A. GuicKsTEIN AND JaMEs H. GREENE 
Purdue University 


ANY of the operations performed in marketing agricultural products 
1 are non-continuous and are non-scheduled by the operator. Esti- 
mates must be made of labor and facility requirements without having con- 
trol of the volume or customers to be handled. For example, how many 
unloading docks will be needed to handle the livestock that will be delivered 
to the market Monday morning of next week? How many check-out stands 
are needed to handle the customers ready for check-out in a retail grocery 
store at 5:00 p.m. on Friday night? How many gas pumps at a station? 
How many chairs are needed in a barber shop? How many feed grinders 
are needed to handle farmers’ demands for grinding at a specific time? 
Operating problems such as those listed above can be attacked by using a 
non-continuous type of activity analysis. The specific problem to be ana- 
lyzed here is determination of adequate unloading facilities at a market 
for livestock. 


Dock 
Requirements 


As the greatest portion of animals received in livestock markets arrive 
by truck transportation, the design of efficient and sufficient unloading fa- 
cilities is of the utmost importance. 

The trucks used to bring livestock to market vary from pickup trucks to 
large semitrailers. The fact that such diverse equipment is used presents a 
problem in the design of unloading facilities. The bed height varies as much 
as 21 inches between pickup trucks and semitrailers. As it is necessary to 
have the livestock walk off of the truck bed onto the dock, the difference 
in elevation presents a problem. Any great difference in height between the 
two may result in losses due to falls and the resulting damage to animals. 

It has been the general procedure in the past to have some differences in 
height among the docks to take care of the difference in height among the 
truck beds. Such an arrangement is, however, uneconomical as it reduces the 
over-all effective use of existing facilities, and requires the construction of 
docks with a low percentage of utilization. During an examination of usage 
of dock facilities at Klondike, Indiana, it was found that during the peak 
unloading time between 9:45 a.m. and 12:45 p.m. of a market day the dock 
designed for pickup trucks was idle 24.5 per cent of the time, even though 
during this idle time there were trucks waiting use of unloading facilities. 
This paradox existed because the dock was too low to receive livestock from 
general and semitrailer truck beds. 


* Purdue Agricultural Experiment Station Journal Paper Number 1210. 
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The loss of facility usage can be overcome by using variable height dock 
facilities. These can vary from complex hydraulic sloping docks which can 
be lowered or raised to match any given truck beds, to rather simple chutes 
which can be quite quickly raised or lowered to the desired height by cables. 
Through the use of all purpose dock facilities it is not only possible to in- 
crease the utilization of facilities but there is the equal possibility of an 
over-all reduction in the number of facilities required to handle a given 
volume of livestock. 

The problem facing the market in regards to unloading facilities is the 
question of the number of docks needed to meet certain management re- 
quirements. These requirements may be expressed in terms of either maxi- 
mum allowable waiting time for a truck to unload or the length of the maxi- 
mum allowable waiting line. These two items are important since long un- 
loading times may cause a serious loss of weight in the animals or even their 
death in summer heat. There is also that point beyond which a producer 
gets restless waiting and decides that in the future he will take his animals 
elsewhere for marketing. 

In the past, if at a given market it was felt that the waiting period was 
getting too long, another dock was established but not too much informa- 
tion was known as to the over-all effect of this new addition, until it was 
actually installed and in operation. 

A new technique for solving such problems has been the development of 
models usually of mathematical nature to analyze a given situation without 
going to the expense of actually duplicating the situation. One technique 
often referred to as “queueing theory” has some features which may be of 
aid to the researcher in the analysis and solution of problems involving un- 
scheduled line formations and the servicing times of such lines. 


Queueing Theory 


Although the term queueing theory and the definitions used are rela- 
tively new, the actual work in the area began some 45 years ago by A. K. 
Erlang who did some fundamental work in the field on telephone switching 
for the Copenhagen Telephone Company.! 

In the first examination it can be seen that the dock problem is of a 
probabalistic nature. This can be seen more clearly when we state our prob- 
lem of dock requirements. . 

Given that trucks arrive at the facilities for service at random intervals, 
what is the probability that at the time of arrival of a given truck all of the 
facilities will be occupied and a waiting line formed? How long will this 
waiting period be or how many trucks will be in the queue ahead of the 


given truck? The information required to develop the model to handle this 
problem is: 


1 Van Vorhees, W. R., Mimeographed Notes on Queueing, Case Institute, Cleveland, Ohio. 
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1. The probable distribution of arriving trucks. 

2. The number of servicing docks available. 

3. The order in which units are selected for service. 

4. The distribution of service times for truck unloading. 


An analytical approach to the queueing problem becomes very complex 
and sometimes impossible unless some simplifying assumptions are made. 
It is for this reason that simulations of the model through Monte Carlo 
Methods have been employed. These methods allow the researchers to 
simulate the situations that may take place and analyze the effects of 
changes without the expense of actually putting these changes into effect. 
This is done by making limited observations, determining the pattern of 
events, then with probability theory, calculate the probability that certain 
situations will arise. The details illustrating the Monte Carlo Methods are 
given in the Appendix. 

For the facility under investigation, observations of truck arrivals and 
service times were taken in order to calculate the arrival and service prob- 
abilities. The hypothesis that the truck arrival distribution came from a 
Poisson distribution could not be rejected by the chi square test at the .05 
significance level. Similarly the hypothesis that the service time distribution 
came from a Pearson Type III distribution could not be rejected by the chi 
square test at the .05 significance level. 

Knowing the type of distribution it is possible to simulate different load- 
ing facilities and observe the results. All that is necessary is to draw at 
random an arrival number from the known distribution. For each arriving 
truck draw at random a service time, maintaining a record of dock occu- 
pancy. This process is continued until some statement about the average 
length of waiting line or average waiting time at the facility can be made. 
The important item is that random samples from the distributions must be 
taken. 

By the Monte Carlo Method, it is also possible to simulate conditions at a 
facility for various livestock volumes by changing the average number of 
truck arrivals in a given time. 

For the problem examined, a 90-minute simulation of a three dock and 
four dock facility gave the following results: 


3 docks 4 docks 
1. Probability no waiting time 024 453 
2. Probability no trucks in line—all docks occupied 065 306 
8. Probability 1 truck in line 174 164 
4. Probability 2 trucks in line 261 041 
5. Probability 3 trucks in line 152 035 
6. Probability 4 trucks in line .120 —_ 
7. Probability 5 trucks in line .046 -- 
8. Probability 6 trucks in line .050 _ 
9. Probability 7 trucks in line .086 — 
10. Probability 8 trucks in line 022 = 
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Comparing the two situations it can be seen that with four docks avail- 
able there is a probability of .035 of finding three or more trucks in line. 
However, if only three docks are available the probability of finding three 
or more trucks waiting in line rises to .476. 

It should be noted that the simulation should be carried out for more 
than 90 minutes in order to allow a true representation of actual happen- 
ings. Work is now underway to program this simulation on the Datatron 
digital computer at Purdue University. . 

With this quantitative information as to results of variations in the 
parameters, management can assign conditions as it wishes to meet and 
determine the cost. This is to be done by assigning costs of extra dock fa- 
cilities and of manpower requirements to unload or service in certain time 
intervals at each level the management is interested in. 

One of the important features of the simulation technique is that it points 
out the danger of assuming that an increase of arrival rates will result in an 
equal increase in waiting time. This is a powerful tool to use for sound de- 
cisions in the erection or change of line serving facilities. 

This same technique can be used to estimate needed facilities or working 
force for many marketing operating problems faced by management today. 


APPENDIX 
A Mathematical Model 


This detail on queueing theory and use of Monte Carlo Methods is 
presented primarily for researchers who wish to solve similar problems. 

A simple model will be developed here to demonstrate the thinking be- 
hind the solution of queueing problems. The example to be used will be 
that of a single station with random input and output and an independent 
servicing time and no priority system. That is, the trucks will be serviced 
in order of arrival. The following notation will be used.’ 


n=number of units in waiting line at time t. 
\=mean arrival rate 
=mean service rate 
P,,(t) = probability of n units in the queue at time t. 
\At=the probability of a new unit entering the queue in the time in- 
terval t to (t+At) 
uAt=the probability of a unit being serviced if completed in the time 
interval t to (t+At) 


The probability of more than one change is neglected as it is of small 
magnitude as At approaches zero. Therefore, the probability of there being 
n units in the queue at time t+At is the sum of three independent prob- 
abilities: 


* Van Vorhees, W. R., ibid. 
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1. That there were n units in the queue at time t and no units were 
serviced and none arrived during the interval At. 

2. The probability there were n+1 units at time t and that there are no 
new arrivals and one is serviced during At. 

3. The probability that there were n—1 units in the queue at time t, one 
unit arrtves and none are serviced at the interval At. 


Therefore, we have: 


1. P,(t) [1 — rat — pdt] (1) 
2. (2) 
3. Pya(t)AAt (3) 


Summing the three independent probabilities gives: 
P(t + At) = P,(t) [1 — — wAt] + Payi(t)wAt + Pra(t)Adat (4) 
P,(t + At) — P,(t) 
At 


= — AP, (t) — wPa(t) + wPoi(t) + (5) 


From the definition of the derivative we obtain: 
dP,(t) 
dt 


It is to be noted that in equation (4) terms in (At)? and higher order were 
neglected. Hence, equation (6) neglects terms of At and higher order. When 
At—0 in order to obtain the derivative dP, (t)/dt all terms in At and higher 
order vanish. 

For the case of n=0 the probability that there will be zero units in the 
line at time t+-At is the sum of two independent probabilities: 


= APp-i(t) + wPayi(t) — (A + w)Pa(t): n > 0 (6) 


P,(t) [1—AAt ]—Probability of zero in line at time t and zero arrivals dur- 
ing At. 
P,(t)uAt—Probability of one in the queue at t and one being serviced 
in the interval At. 


Therefore, for a queue of length zero at time (t+At) we have: 


Po(t + At) = Po(t)[1 — rAt] + Pi(t)uAt 
dP,(t) 
AP,(t) + uPi(t) n= 0 (7) 


Consider the special case where it is assumed P,(t) is independent of t and 
equals P,, so that 
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Substituting in the equation for n>0 we have: 


were 
Pa(—# — A) + APa-i + +: = 0 (8) 
re no 
And for n=0 we have: 
We now have a set of algebraic equations which can be solved for values of 
P, as n varies from 0 to ©, with 
(1) 
(2) > 1 
n=0 
(3) 
Solving equation (9) we have: 
P P 
(4) 
(5) For n=1 we substitute in equation (8) 
d) + APo + = 0 
— Po(—n d) + APo + = 
(6) 
rere — — — Po +APo = — 
hen 
her 
the 
= (-) P 0 
ur- 


In a similar manner other values of P, can be calculated. Summing these 
red values we have: 


En 


n=0 
If 
7) —>1 
nd then the mean arrival rate is greater than the mean service rate and the 
queue continues to grow and will at some time reach infinite size. If, how- 
ever, 
0<—<l 
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the queue will no longer grow indefinitely. We can now use the formula for 
the sum of an infinite geometric series and since the 


> Pa = 1 we have: 
0 


1 Po 
or Pp =1—-— 


Therefore, 


“(1 


or in the more general case 


we now have the means to calculate the probability of a waiting line of any 
given length. This expression also gives us an opportunity to examine the 
possible results of slight changes in the arrival rate or the service rate on 
the probability of having a line of any given length. 

W. Feller discusses the more complex case of a finite number of servicing 
channels.’ 


Analysis of Distributions for a Sample Problem 


Consider now the special case of determining the requirements of the dock 
loading facilities needed by the market by simulation and the Monte Carlo 
Methods. 

In order to be able to simulate the facility, it is necessary to know the 
probabilities of having a certain number of trucks arriving in a given time 
interval and also the probabilities of having certain service times. Table I 
gives the observed distribution of truck arrivals during the five-minute 
time increments, for two market days. It is possible to treat this distribu- 
tion in two ways. 


1. Assume that the population from which this small sample has been 
drawn has this exact distribution, and therefore calculate the prob- 
abilities from this distribution and work with them. 

2. Assume that the population has an underlying distribution and check 
the hypothesis that our sample is a random sample from a known 
distribution. 


* Feller, William, Introduction to Probability Theory and Its Application, New York, 
Wiley 1950. 
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Tapie I. DistRIBUTION OF TRUCK ARRIVALS AT THE KLONDIKE, INDIANA, MARKET 
a for 


No. of Trucks Arriving in a 
Five-Minute Period Frequency 


5 
16 
16 
15 


OD 


For the small sample taken it is a much better practice to use the second 
method. It is necessary to decide how great the discrepancies between the 
observed and calculated frequencies can be before we doubt the hypothesis. 

It was decided to use the x? test to compare our distribution to a Poisson 
distribution. From the sample distribution & was calculated to be 44,4 or 
94, As the last three frequencies in the calculated distribution were less 
than five these last three classes were lumped together. We therefore have 
six classes in our distribution, and, we are checking with a x? of four de- 
grees of freedom. Table II shows the results of the calculations of the con- 
tributions to x’. 

We cannot reject the hypothesis that we have a Poisson distribution if the 
calculated value of x? is less than 9.488, as we are checking at the .05 level 
with four degrees of freedom. As 1.417 is less than 9.488 we cannot reject 
the hypothesis that the sample is from a Poisson distribution. 

In a similar manner it was decided to analyze the “‘service times” of the 
- dock facilities. As the time to service a truck is not a discrete variable but 
rather a continuous function, it was checked against a continuous distribu- 


any 
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on 


cing 


arlo 
tion. The apparent skewness of the sample of 150 observations suggested 
the TaBLE II. CALCULATION OF x? FOR THE OBSERVED DisTRIBUTION OF TRUCK ARRIVALS 
Ime IN COMPARISON TO THE Poisson DISTRIBUTION WITH A MEAN oF 2.4 
le I 
Probability Probability (fo—fc)? 

ute Class fo for Given for Exact fe —_—_—— 
ibu- Class or Less Number fe 

0 5 .091 .091 5.73 .103 
1 16 .308 217 13.67 405 

Q 16 .570 . 262 16.51 .015 
rob- 3 15 779 .209 13.17 . 260 

4 6 .904 .195 7.87 .450 

5 2 .964 .060 8.78 .183 
eck 6 1 .988 .024 1.51 

7 Q .009 
aan 8 0 .999 .002 .18 

9 0 1.000 .001 .06 


‘ork, x°=1.416 
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Taste IIT. CaLcuLaTIon oF x’ FOR THE OBSERVED DisTRIBUTION OF SERVICING Thus 1y 
CoMPARISON TO THE Pearson Type III Curve with a SKEWNESS oF 1.1, 4 é 
STANDARD DeviaTION or 4.32, aND A MEAN oF 6.7 


Class 
Bound- fo fu t p 
aries fe 
0- 3 1.5 25 —3 — %5 225 — .86 . 1949 29.2 .60 
3- 6 4.5 55 —2 —110 220 — .16 .3134 47.0 1.36 
6- 9 7.5 33 —1 — $3 33 + .53 . 2391 35.9 3 
9-12 10.5 20 0 0 0 +1.28 .1883 20.8 ‘9 
12-15 13.5 ll 1 11 11 +1.92 .0660 9.9 ‘3 
15-18 16.5 2 2 4 8 +2.62 43 

18-21 19.5 2 3 6 18 +3.31 0118 1.8 
21-24 22.5 2 4 8 $2 +4.00 0045 Fi f 
x°=2.54 


checking it against a Pearson Type III curve. A value of 2.54 was found, 
Table III. As this value is less than that for x?.05;4) the validity of the 
hypothesis cannot be rejected. 


Simulation Procedure 


Since the distribution of the arrivals and of the service times has been 
determined, it is now possible to simulate loading facilities and observe the 
results of changes in any of the parameters. All that is necessary, is to draw 
at random an arrival number from the known distribution, then draw at 
random a group of service times for truck arrivals. 

One method of insuring the randomness of sampling is to go to a table of 
random numbers to determine the choice. As a table of random numbers 
from a Pearson Type III distribution with the given mean is not available, 
it was necessary to construct a table which would insure randomness of 
selection from the known distribution. Table IV was constructed for this 
purpose with the midpoint of each class as the representative value.‘ 

To use this table it is necessary to choose a group of four-digit random 
numbers, locate these numbers in their appropriate class in Table IV and 
pick out the equivalent service time. In this manner it is possible to choose 
at random a series of service times from the Pearson Type III distribution. 

A table of random arrivals was constructed having a Poisson distribution. 
It is known that the distribution of arrival rates for the sample has a mean 
of 2.4 per five-minute interval. In the mathematical section it was shown 
that it is necessary to choose the time interval in such a manner that the 
probability of more than one arrival in one time interval is zero. Going toa 
table of the cumulative Poisson distribution one finds that at x=.01 the 
probability of more than one arrival is zero. 2.4 divided by 240 gives the 
required mean, and in a similar fashion the five-minute time interval di- 


‘ Burr, Irving W., Engineering Statistics and Quality Control, McGraw-Hill, 1953. 
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TasBLe IV. RANGE oF Ranpom NumMBERs witH CORRESPONDING SERVICE 
Times From A Pearson Type III Distrisution 


4 Digit Random Number Corresponding Service 


from 0000 to 1948 1.5 min 
1949 to 5082 4.5 
5083 to 7473 7.5 
7474 to 8856 10.5 
8857 to 9516 13.5 
9517 to 9808 16.5 
9809 to 9926 19.5 
9927 to 9972 22.5 
9973 to 9983 25.5 
9984 to 9993 28.5 
9994 to 9997 31.5 
9998 9999 34.5 


vided by 240 gives the new time interval. Sampling from a Poisson distribu- 
tion with a mean of .01 arrivals per .02 minutes is equivalent to sampling 
from the actual distribution of 2.4 arrivals per five minutes. 

From the table of the Poisson distribution with a mean of .01 the prob- 
ability of zero arrivals is .9900; while the cumulative for zero and 1 is 1.000. 
The numbers from 0000 to 9900 are assigned to zero arrivals and those from 
9901 to 9999 are assigned to one arrival, and we sample every .02 of a 
minute (Table V). With this basic information it is possible to construct a 


Taste V. Rance or Ranpom NuMBERS WITH CORRESPONDING TRUCK 
ARRIVALS PER .02 MINUTES FROM THE Poisson DISTRIBUTION 


Corresponding Arrival 
Random Numbers Rate 
From 0000 to 9900 0 
9901 to 9999 1 


simulation of the activity at the dock facility. First Tables VI and VII are 
formed by taking random numbers and assigning their equivalent arrival 
times. Table VIII is made in a similar manner and gives a random selection 
of service times from the known distribution of service times. We shall 
assign the first service time to the first arrival, the second random service 
time to the second arrival and so on. The simulated dock situations for the 
case of four and three docks were drawn for use. From these simulated 
facilities it is possible to tell the maximum line length at any given time 
and the average waiting time for service, as well as the idle time of the dock 
facility. It can be seen that by running the simulated facility for a large 
enough sample we will have a duplicate of existing situations under differ- 
ent conditions without involving the high cost of erecting the facilities. 

As an example, increase arrivals so that the mean is three per five-minute 
increment, with the Poisson distribution still holding. Table IX gives the 
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TaBLeE VI. Ranpom NuMBERS AND THEIR EQUIVALENT VALUES FOR THE 
Poisson DistRIBUTION OF ARRIVALS PER .02 MinutEs 


+ Equiv. Equiv. Eaui 
Random No. Value Random No. Ve i. Random No. Vilm 
3940 0 2845 0 6139 0 
4047 0 0551 0 1891 0 
4572 0 8968 0 3461 0 
2508 0 9985 1 6171 0 
3847 0 0318 0 6689 0 
9003 0 9663 0 6023 0 
1504 0 9002 0 2239 0 
0325 0 6957 0 9500 0 
8715 0 0693 0 1024 0 
9842 0 6670 0 7931 0 
0833 0 7522 0 3695 0 
2332 0 6751 0 2001 0 
8908 0 0163 0 1752 0 
1977 0 1067 0 0629 0 
6379 0 6334 0 9217 0 
4360 0 2383 0 9364 0 
1431 0 1746 0 2116 0 
5778 0 8631 0 4628 0 
9006 0 7773 0 1559 0 
1762 0 6823 0 2657 0 
6682 0 5348 0 4360 0 
3524 0 8492 0 1618 0 
1021 0 2739 0 6092 0 
7534 0 6223 0 9969 1 
7725 0 0739 0 3599 0 
4837 0 0639 0 8605 0 
4825 0 0715 0 9268 0 
8483 0 7939 0 4340 0 
7500 0 8734 0 4149 0 
5987 0 0369 0 3438 0 
3457 0 9838 0 5614 0 
1075 0 6905 0 8766 0 
4852 0 7976 0 9137 0 
5053 0 2470 0 9888 0 
4081 0 6789 0 9060 0 


probabilities of arrivals of each number of trucks in a five-minute interval. 
Through the use of the procedure similar to that described for the original 
arrival distribution, it is now possible to examine what effect an increase of 
the truck arrivals will have on the different combinations of dock facilities. 

In a similar manner changes in service times can be examined for their 
effect or a combination of all factors can be examined. 

The Monte Carlo technique makes it possible to simulate the situation 
at the facility and analyze the possible effects of all changes without in- 
vesting the required capital to actually put these changes into operation. 
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Taste VII. RecaPituLATION OF RaANpDoM ARRIVAL RATES AND THE EQUIVALENT 
Time VALUES FROM TABLE VI AND OrnHeR Ranpom NuMBERS 


(1) 2 (3) (1) (2) (3) 
Number of No Number of Number of Number of No Number of Number of 
Arrivals (0’s) Minutes Minutes Arrivals (0’s) Minutes Minutes 
Before 1 Arrival Column (1) Cumulative Before 1 Arrival Column (1) Cumulative 
from Table VI times .02 from Table VI _ times .02 


38 .76 41 .82 

Arrival .02 .78 Arrival .02 49.58 

54 1.08 25 .50 

Arrival .02 1.88 Arrival .02 50.10 

12 201 4.02 

Arrival .02 2.14 Arrival .02 54.14 

20 .40 Q1 .42 

Arrival .02 2.56 Arrival .02 54.58 

15 .30 18 .36 

Arrival .02 2.88 Arrival .02 54.96 

122 2.44 137 2.74 

Arrival .02 5.34 Arrival .02 57.72 

122 2.44 373 7.46 

Arrival .02 7.80 Arrival .02 65.20 

65 1.80 81 1.62 

Arrival .02 9.12 Arrival .02 66.84 

78 1.56 12 .24 

Arrival .02 10.70 Arrival .02 67.10 

137 2.74 8 .16 

Arrival .02 13.46 Arrival .02 67.28 

287 5.74 Q7 . 54 

Arrival .02 19.22 Arrival .02 67.84 

135 2.70 1 .02 

Arrival .02 21.94 Arrival .02 67.88 

51 1.02 1.54 

Arrival .02 23.00 Arrival .02 69.44 

129 2.58 187 2.74 

Arrival .02 25.60 Arrival .02 72.20 

33 . 66 39 718 

Arrival .02 26.28 Arrival .02 73.00 

64 1.28 45 .90 

Arrival .02 27.58 Arrival .02 73.92 

5 .10 58 1.16 

Arrival .02 27.70 Arrival .02 75.10 

149 2.98 199 3.98 

Arrival .02 30.70 Arrival .02 79.10 

150 3.00 83 1.66 

Arrival .02 33.72 Arrival .02 80.78 

142 2.84 111 2.22 

Arrival .02 36.58 Arrival .02 83.02 

$2 64 21 42 

Arrival .02 37.24 Arrival .02 83.46 
14 60 1.20 

Arrival .02 37.40 _ Arrival .02 84.68 

62 1.24 24 48 

Arrival .02 38.66 Arrival .02 85.18 

273° 5.46 122 2.44 

Arrival .02 44.14 Arrival .02 87.64 
18 21 42 

Arrival .02 44.34 Arrival .02 88.08 

219 4.38 218 4.36 

Arrival .02 48.74 Arrival .02 92.46 
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Tasie VIII. Ranpom NumBers AND THEIR EquivaLENT VALUES FOR THE 
Pearson Type III Distrisvution or Service Times 


Equivalent Equivalen 
Random Number Random Number Time 
2969 4.5 9326 13.5 
4414 4.5 5960 7.5 
4064 4.5 9313 13.5 
4696 4.5 4723 4.5 
9359 13.5 8415 10.5 
1455 1.5 7055 7.5 
8492 10.5 1267 1.5 
5748 7.5 0624 1.5 
9243 13.5 2915 4.5 
8626 10.5 4956 4.5 
3433 4.5 5077 4.5 
1116 1.5 0021 1.5 
2498 4.5 0167 1.5 
0063 1.5 2400 4.5 
3305 4.5 7752 10.5 
6031 7.5 3629 4.5 
6651 1.5 9482 13.5 
3972 4.5 2312 4.5 
3085 4.5 7758 10.5 
8545 10.5 9237 13.5 
5586 1.5 2893 4.5 
7990 10.5 0968 1.5 
3771 4.5 6173 7.5 
6914 7.5 8235 10.5 


TABLE IX. Propasruities or TrucK ARRIVALS DurineG A Five-Minute Frou 
A Porsson DistrrBuTion with A oF THREE (6) 


Po= .049787 .021604 
P,= .149361 Ps= .008102 
. 224042 .002701 
P;= . 224042 Pio= .000810 
P,= .168031 Py = .000221 
P;= 100819 000055 


P.= 050409 Pis =, 000013 
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NOTES 
A SUPPLY FUNCTION FOR FLAX AT THE FIRM LEVEL**t 


Arvip C. KNUDTSON AND WILLARD W. COCHRANE 
University of Minnesota 


HE purpose of this study was to explore the possibilities of using 

a linear programming technique to derive a commodity supply func- 
tion at the firm level.’ Because of the availability of data for flax that 
commodity was selected. The objective of this Note is to report the 
results of this study. 


General Procedure 


A linear programming approach was used because the basic data 
needed to construct the programming model (input-output data and price 
information) were available, and the necessary historical price-quantity 
data for statistical estimation were not.” 

In this case lack of price-quantity data at the firm level forced the 
analysis into a programming form. But it may be the case that the supply 
function for a commodity at the farm level can be best estimated by 
programming procedures. In this view a firm supply function would be 
estimated for the representative farm in each homogenous production 
area for the commodity involved. And the commodity supply function 
at the farm level is conceived to be the sum of this family of representa- 
tive firm supply functions times the number of firms in each homogenous 
production area. 

These generalized steps were not undertaken in this limited study; the 
work here is limited to the estimation of the supply function for flax for 


* Miscellaneous Journal Series No. 958, Minnesota Agricultural Experiment Station. 

'The authors wish to acknowledge the helpful criticisms of Lee Day and S. A. 
Engene of the University of Minnesota. Errors of fact, judgment, or logic are, of 
course, the responsibility of the authors alone. 

"The term supply function is used here in the conventional sense to describe 
quantities offered for sale by producers at varying prices where all other influencing 
factors are held constant (i.e., a static, reversible relationship). See Willard W. 
Cochrane, “Conceptualizing the Supply Relation in Agriculture,” Journal of Farm 
Economics, Vol. 87, No. 5, December 1955, pp. 1161-1176 for a discussion of a 
commodity supply relation as opposed to an output response relation. 

*For other attempts to develop commodity supply functions through the use of 
linear programming see Chandler, Wilfred, “A Modifted Simplex Solution for Linear 
Programming with Variable Prices,” Journal of Farm Economics, Vol. 39, No. 2 


May 1957, pp. 409-428, Also, see Puterbaugh, H. L., Kehrberg, E. W. and Dunbar, 
J. 0., “Analyzing the Solution Tableau of a Simplex Linear Programming Problem 
in ep Organization,” Journal of Farm Economics, Vol. 89, No. 2, May 1957, 
pp. 478-489, 
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the representative firm of one homogenous production area. But those 
general steps are the logical procedural steps of a larger study of supply 


The Situation 


In this study a model was constructed for a representative small grain 
firm in the northern Red River Valley of Minnesota. In that area a larg 
number of firms grow flax, barley, wheat and oats, with summer falloy 
being the only other use made of the land. The representative firm js g 
composite constructed from information presented in a study of “Cio 
Costs in the Red River Valley.”* The firm is a composite in the followin 
sense. Two-thirds of the farm land of the 26 farms studied was in the foy 
small grains mentioned; another 15 per cent of their land was in fallow, 
The average acreages for the four grains, for those farmers who grew 
them were as follows: 148 acres of wheat, 94 acres of barley, 55 acres of 
flax, and 43 acres of oats, for a total acreage of 340 cropped acres, We 
added 60 acres to account for 15 per cent of the total land being in fallow, 
which brought the total acreage of the representative small grain firm to 
400 acres. 

Yields—The 15 year period, 1940 through 1954, was selected as the 
basis for determining average yields for the four crops. The yields are 
from county data for Kittson county in Minnesota. The average yields 
were as follows: wheat 19 bushels, barley 27 bushels, oats 33 bushels, and 
flax 8.5 bushels per acre. These yields assume only one combination of 
inputs for each crop. 

Prices at Country Point—The town of Hallock, Minnesota, in Kittson 
county was selected as the country shipping point, for which transporta. 
tion costs and country prices were determined. The current freight rates 
from Hallock to Minneapolis are 20 cents per bushel for flax, 17 cents 
for wheat, 14 cents for barley and 9 cents per bushel for oats. 

The 10 year pre-war period, 1930 through 1939, was used as the base 
period for determining average price relatives for the four grains. Using 
wheat as a base of 100 per cent it was found that oats averaged 33 per 
cent of the wheat price, barley averaged 57 per cent of the wheat price, 
and flax averaged 142 per cent of the wheat price. 

The recent Minneapolis wheat price of $2.25 per bushel was used as 
the basis for calculating the relative prices. Thus, the relative prices of 
other grains are: $.74 for oats, $1.28 for barley and $3.18 for flax. The 
country prices, which are Minneapolis prices less freight, are as follows: 
wheat $2.08, barley $1.14, oats $.65 and flax $2.98. Local marketing costs 
were not known, so such charges were not made. Table 1 shows the gross 


*L. J. Downing, S. A. Engene, and G, A. Pond, “Crop Costs 1951, Red River 
Valley,” Minnesota Report Number 204. 
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ye 1. Gross Returns Acre ror Four Grains at Hauiock, Minnesota, 


- BasEp oN 10 AVERAGE Prices AND 15 YEAR AVERAGE YIELDS 
Yiel 
Crop (Bushels) Prices at Hallock Gross Returns 
Wheat 19 $2.08 $39 . 86 
Barley 27 1.28 30.78 
Oats 14 21.45 
Flax 8.5 3.18 25.43 


TABLE 2. Costs* aND Net Returns Per Acre ror Wueat, Barry, Oats 
AND BasEpD ON AVERAGE YIELDS 


Costs and Returns Wheat Barley Oats Flax 

Pre-harvest costs $12.50 $10.32 $ 9.21 $10.55 
Harvest costs 5.24 4.43 4.71 4.14 
Total costs 17.74 14.75 18.92 14.69 
Gross Returns/acre 39.86 30.78 21.45 25.43 
Net Returns/acre 22.12 16.03 7.53 10.74 


+L, J. Downing, S. A. Engene and G. A. Pond. Op. Cit. 


returns per acre in Kittson county for the four grains at the stated country 
rices. 

" Costs—The costs per acre for producing each of the four crops are 
found in Table 2. The costs and returns in Table 2 reflect a single com- 
bination of inputs with the corresponding output for each crop. Wheat, 
at $22.12 shows the highest net return per acre. 

Limiting Resources—The use of land for any one of the four crops was 
limited to 170 acres, or 50 per cent of the total cropped acres. This 
limitation was established because farmers in this area generally attempt 
to rotate their crops to avoid plant diseases. Also, the limitation allows 
for diversification which farmers seem to prefer as a hedge against risk— 
both price and physical. 

We did not make capital a factor which limits flax acreage within the 
fam—the reason being that each of the four small grains can be planted 
and harvested with the same line of equipment. Any single crop could, 
therefore, be extended to the limits of the farm without running into a 
capital limitation. 

In this farm organization the operator supplies all the labor regularly 
employed on the farm. But during the fall harvesting season the labor 
supply on this farm is short of the labor requirements for all possible 
crop combinations.* Therefore, a labor limitation is built into the model. 
The restriction is divided into three weekly periods during which the 


“Weekly labor requirements from the Red River Valley Crop Cost Study were 
compared with the available weekly labor supply. 
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four possible crops have the heaviest conflicting labor requirements, ; 
seemed logical, however, to assume that custom harvesting services are 
usually available either locally or from itinerant harvesters. Itineray 
harvesters would most likely be available for the wheat harvest. Thys 
we have lifted the labor restriction on wheat and entered the appropriate 


custom charge. This changed the net return per acre for wheat from 
$22.12 (Table 2) to $17.62. 


The Solution 


With the prices, costs and limitations indicated above and solving } 
the simplex method, the maximum profit combination is found to be 11) 
acres of wheat, 100.35 acres of barley and 69.65 acres of flax. With a 
flax yield of 8.5 bushels per acre the total flax production would be 5% 
bushels at a price of $3.18 per bushel for flax. 

The Supply Function—With the model constructed as described above, 
the flax price can be changed while holding all else constant. The solv. 
tions for higher and lower relative prices for flax trace out the supply 
function for flax at the firm level. 

At all prices below $1.93 no flax would be produced (Figure 1). Above 
$1.93 and at all prices up to a price of $3.81, 592 bushels of flax would be 
produced. With prices ranging from $3.82 to $5.56, flax production would 
amount to 698 bushels. At a price of $5.57 and all prices over that, with 
given limitations, 786 bushels would be produced. 

The supply curve appears as a discontinuous function (see Figure 1). 
The length of these steps may be questioned on the basis of the restric- 
tions built into the model. However, given those restrictions a discon- 
tinuous supply function for flax does result from changes in the price for 
flax. And a discontinuous supply function for a farm firm with respect 
to a single crop, such as flax, does not seem illogical, since farmers do 
in fact make changes in their production programs in “lumps.” 

The Discontinuous Function—The explanation of the discontinuous 
function is found in the mechanics of the linear programming model. 
Within each process the ratio of inputs to outputs is constant, and any one 
process will be operated to the limit of some one available resource 
and/or condition. 

The most profitable combination with the price relatives shown in 
Table 1 is 170 acres of wheat, 100.35 acres of barley and 69.65 acres.of 
flax. This organization is the most profitable for the firm up to a price 
for flax that causes flax to return a greater net per acre than does barley. 
And that price for flax is $3.82 per bushel; at that price flax yields a net 
return that is just slightly higher per acre than for barley. At a price 
of $3.82 per bushel, flax is brought into the production program at the 
expense of barley and the acreage of flax expands to 82.20. Flax acreage 
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Fic. 1. AN ESTIMATED SUPPLY FUNCTION FOR FLAX FOR THE REPRESENTATIVE 
SMALL GRAIN FARM IN THE RED RIVER VALLEY 


remains at 82.20 acres until the price of flax increases to $5.57 per bushel. 

At flax prices above $5.57 per bushel the net return on flax is greater 
than the net return on wheat. Flax, then expands at the expense of wheat 
to 90.35 acres before reaching a limiting factor. Given the restrictions 
in the model flax cannot increase beyond 90.35 acres regardless of the 
price of flax (additional information with regard to farmers’ reactions at 
these high flax prices might suggest, however, that the restrictions built 
into this model should be changed). 


A Family of Supply Functions 
The supply function derived here applies to only one homogenous 
production area—the Red River Valley. Similar functions might be 
estimated for other areas to yield a family of firm supply functions. Such 
a hypothetical family of firm supply relations for flax is illustrated in 


Figure 2. In Figure 2 a family of hypothesized firm supply relations are 
woven around the relation estimated in this study. 
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A family of representative farm supply relations would, as they became 
interwoven, tend toward a smooth aggregate function—one tha a 
average line might be fitted to. Such a line representing the averag 
supply relationship for the Red River Valley and other hypothesizes 
relations is shown in Figure 2. At the point of averages the elasticity of 
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Fic, 2, AN ESTIMATED SUPPLY FUNCTION FOR FLAX FOR THE REPRESENTATIVE FARM 


IN THE RED RIVER VALLEY, WITH AN HYPOTHESIZED FAMILY OF FIRM SUPPLY 
RELATIONS. 


this “average” supply relationship for flax is +.34 (actually the measure 
of +.34 for the “average” does not differ from that for a straight line 
drawn through the estimated relation for the Red River Valley). 


A Note of Evaluation 


The linear programming procedure has most often been applied to 
determining optimum farm organizations and other normative decision 
problems. Here the application of the linear programming model to the 
derivation of a supply function differs little from the use made of the 
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tool in determining optimum farm organizations. Given the model, the 
oily change that had to be made in the derivation of the supply function 
was to change the relative price of flax. The solution describes the most 
rofitable farm organization at each new relative price for flax and thus 
indicates the quantity of flax that would be forthcoming on this farm at 
each price. 

In summary, the linear programming technique is as well adapted to 
deriving predictive supply relations for the firm as it is in determining 
normative solutions.° 


The supply function derived by linear programming techniques may not, how- 
ever, be perfectly consistent with a supply function derived by marginal analysis. 
Marginal analysis assumes that producers vary the combination of inputs and outputs 
in incremental amounts with changes in input and output prices. Programming 
analysis assumes on the other hand the employment of a specific combination of 
inputs (ie., the process) up to some output position at a particular set of input- 
output prices, and this output position can, depending upon the profitability of 
alternative enterprises, hold over a considerable range of output prices for the 
commodity in question. But the supply function derived by programming analysis 
would seem to be more consistent with the behavior of farmer-producers than 
marginal analysis. Farmers, within any state of the arts, tend to select, with the 
aid of an extension specialist or feed or fertilizer representative, some particular 
input-output combination and hold that combination until the state of the arts 
changes (or the specialist calls again next year). 


IMPLICATIONS OF CALCULATED ECONOMIC OPTIMA IN 
THE CAUCA VALLEY, COLOMBIA, S. A.* 


G. I. Trant? 
Michigan State University 


LTHOUGH Colombia has much good agricultural land, there is a 
A shortage of staple agricultural products for domestic consumption. 
The International Bank of Reconstruction and Development in its recent 
report “The Agricultural Development of Colombia”? indicates that con- 
siderable production increases will be necessary to maintain the current 
level of living if the present rate of population increase is maintained. 
Unfortunately institutional arrangements and technical considerations 
impose severe restrictions on production increases. This paper demon- 


* Journal Article No. 2197 of the Michigan Agricultural Experiment Station. 

*Author is indebted to Dr. Adel Gonzalez, Dr. Carlos Montanez and other 
members of the Facultad de Agronomia at Palmira of the Universidad Nacional de 
Colombia for their indispensable cooperation. The manuscript has been improved 
considerably by the constructive criticism of G. L. Johnson, W. A. S. Cromarty, 
A. R. Bird and many others. 

*H. R. Stewart, The Agricultural Development of Colombia, (Report of a Mis- 
sion organized by the International Bank for Reconstruction and Development, 
Washington, D.C. 1956) p. 36. 
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strates that agricultural production can be increased in Colombia by 
combining fertilizer resources more efficiently within the rather narrow 
limits imposed by these institutional, technological and physical cop. 
ditions. 

In view of the dominance of institutional and technical limitations jp 
Colombia, it seems advisable to present the reader with a description of 
general setting of Colombian agriculture so that the comparative fruit. 
fulness and feasibility of work in the various problem areas may be 
more readily understood. Since the author is more familiar with the 
Cauca Valley than with the other agricultural regions of Colombia, 
examples will be drawn from there. 

The million acre floor of the Cauca River Valley has been settled for 
more than 400 years. About 85 per cent of this area could be used for 
intensive crop production if it were plowed and planted. However, more 
than 65 per cent® of the area is devoted to extensive cattle raising that 
generally yields an apparent return* which is much less than the cash 
rental value of the land. Although crop production is gradually increasing, 
cattle ranching continues to predominate for a number of reasons, Habit 
and custom tend to encourage the persistence of the old system of farm. 
ing. Thus, many land owners continue to live in the cities and leave the 
day to day decisions of farm operation to managers who are usuall 
untrained, The owner may visit the farm only at week ends. This type 
of management appears to be a strong deterrent to change. The perpetua- 
tion of extensive cattle raising is also encouraged by tax systems favorable 
to cattle raising. On the other hand, crop farmers must prove all crop 
expenses before they are allowed to charge them in calculating their net 
profits for tax purposes. 

Many land holdings are large enough to produce fairly good total 
returns despite inefficient operation. The usual incentives to increased 
productive efficiency are therefore often absent. Even though the flat 
part of the Cauca Valley is almost ideally suited to mechanized crop 
production, the lack of trained machine operators seems to curb mechani- 
zation. 

The marketing system is a further deterrent. It is so poorly developed 
that it is almost impossible for an individual to sell the produce from 


* Report on Land Use in the Flat Zone of the Upper Cauca River Valley. (Un- 
published Mimeograph prepared by the Facultad de Agronomia del Valle, June 
1956.) 

*Gross return from extensive livestock is about 4% dollars U.S. per acre per 
year. Cash rentals average about 54 dollars per acre per year. This donque is 
extremely hard to understand. In the two years that the author spent in the Cauca 
Valley he was unable to get a complete explanation. Part of the answer — 
to stem from the social prestige and insurance advantages of land ownership in 
Colombia. 


30 ac 
exist 
Ag 
price 
than 
are 
seast 
Li 
tho 
usua 
mo 
grea 
Con 
| ama 
| sok 
| pro 
| fact 
| ofs 
| 
inp 
to 
Va 
sug 
I 
anc 
the 
| Al 
mo 
fro 
Co 
to 
He 
fe 
br 
la 
Sir 
one 


etua- 
rable 

crop 
ir net 


total 
2ased 
2 flat 
crop 
hani- 


oped 


from 


(Un- 
June 


per 
acy is 
Jauca 
pears 
ip in 


Nores 125 


30 acres of tomatoes in a city with a population of nearly half a million. 
Furthermore, no standard system of weights and measures appears to 
exist for agricultural products. 

Agricultural prices are subject to wide fluctuations every year, the 
price of corn may change from 30 pesos to 90 pesos per carga’ in less 
than six months. Inadequate on-farm storage and lack of suitable credit 
are partial causes of wide price fluctuations within a single harvesting 
season. 

Land prices on the Cauca Valley appear high (around $700 per acre) 
though good price data are lacking because sales are infrequent. The 
usual rental system involves a two or three year cash contract with the 
monthly payments ranging from three to six dollars per acre. 

The general situation briefly described in the foregoing section has a 
great influence on the problem of agricultural production in Colombia. 
Complete solutions to problems in these areas would require large 
amounts of resources not currently available in Colombia. Hence, partial 
solutions to small problems are all that is possible. One possibility is to 
provide Colombian farmers with information about the relations of 
factor combinations to production which can, in turn, increase efficiency 
in the use of productive resources devoted to agriculture. One method 
of securing information about these relationships is to estimate production 
responses of livestock or crops to various levels and combinations of 
inputs by controlled experiments. The remainder of this paper is devoted 
to a discussion of four experiments that were carried out in the Cauca 
Valley of Colombia for this purpose. Two of the experiments were with 
sugar cane and two with corn. 

It is estimated that a 37 per cent® increase in sugar-cane production 
and a 28 per cent increase in corn production will be necessary to meet 
the needs of the population of Colombia during the period 1955 to 1965. 
Although part of these increases could probably be obtained by putting 
more land in cultivation, a good deal of the increase will have to come 
from more efficient use of the land already under cultivation. 

Chemical fertilizers are one means of achieving this increased efficiency. 
Colombian farmers have only recently started to apply chemical fertilizers’ 
to crops, and of the fertilizer used the greater part is applied to potatoes. 
However, sugar-cane producers are, taking more interest in chemical 
fertilizers as a means of increasing production. This interest has been 
brought about by the difficulties involved in securing control of more 
land for cane production. 


*A carga as used here is equal to 150 kilograms or about 6 bushels of corn. 
Since the carga was the “cargo” of a mule, in practice the measure is a variable 
one, Individual municipalities in Colombia assign different weights to this measure. 

*The Agricultural Development of Colombia, op. cit. p. 91. 
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In the material that follows, the corn and sugar-cane experiments 
are discussed separately. Nevertheless both sets of experiments haye 
certain points in common which are worthy of attention. In both Cases, 
the fertilizer applications were made under normal field conditions, The 
only differences were the application of fertilizer and, in the case of com, 
the standardization of the plant population. The plots for individual ob. 
servations were 69 square meters for corn and 60 square meters for sugar 
cane. Land, fertilizer and most of the labor were provided by the farm 
operators in both instances. 


The Corn Experiments 


Soil tests had indicated that phosphorous and potassium were at very 
low levels in the field where the experiments were to be located, but 
nitrogen was not a limiting factor. However, discussions with a technician 
of the Rockefeller Foundation indicated that increased yields could be 
expected from nitrogen. The moderately sloping field in which the com 
fertilizer experiments were carried out had been in continuous corn for 
10 years. During that time yields had decreased from 62 to 27 bushels of 
shelled corn per acre. 

An experimental design which would yield useful results in a short 
time was required. The design decided upon was similar to the one used 
by Heady and Pesek’ in their Iowa corn fertilizer experiments, modified 
slightly as indicated below. 

In the first corn experiment, the independent variables were nitrogen 
and phosphorous and potassium combined in a 1:1 proportion.’ In the 
second experiment phosphorous and potassium were the two independent 
variables. 

Fertilizer was applied by hand in bands beside the plants. Several 
functions were fitted to the data and an exponential equation of the 
Cobb-Douglas type was finally chosen® as adequate for the purpose 


"Earl O. Heady and John Pesek, “A Fertilizer Production Surface,” Journal of 
Farm Economics, Vol. 36. 

* 1:1 proportion by weight P.O; to K.0. 

* The choice of a functional form adequate to represent the relationships between 
increments in input and increments in production is not an easy one. The “best 
function” should maximize the precision of the estimates of marginal physical pro- 
ductivity. However, even with simple functions, it is difficult to determine the standard 
error of estimate of the marginal physical product. The value of R may be used as 
an indication of the fit of a function but does not appear to be an adequate basis 
for deciding which of several functions is a “best fit” to the actual physical relation- 
ship. From inspection of experimental data it may be possible to eliminate ceratin 
functions. For example, if more than one stage of production seems to be present in 
the data, a Cobb-Douglas type function of the form Y = ax, x: . . . xn’ is not 
adequate, since it can approximate only one stage at a time. Under such conditions 
a more flexible fancied form is desirable. The Cobb-Douglas type function was 
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of estimating the economic optima. In the rest of the discussion, unless 
otherwise indicated, the equations referred to are of the Cobb-Douglas 

e. 
oe regression coefficient’ for nitrogen, in the fitted function was 
positive and significant. (See appendix equation IIIa) For potassium and 
phosphorous combined in a 1:1 proportion, the regression coefficient 
was negative and not significantly different from zero at the 1 per cent 
level. Equations fitted separately in each of the two replications of the 
first corn experiment were consistent with the above results. (See appendix 
equations IIIb & IIIc) The regression coefficients estimated from the 
second corn experiment for phosphorous and potassium were positive but 
not significantly different from zero. (See appendix equation IV) Estimated 
“marginal physical productivities” for a kilogram of nitrogen ranged 
from .47 cargas per hectare at the 6 kilogram level of applied nitrogen 
to .03 cargas per hectare at the 120 kilogram level. (Table I) Estimated 
“marginal value productivities” of one kilogram of nitrogen in the pro- 
duction of corn at a price of 40 pesos per carga, ranged from 19.0 pesos 
at the 6 kilogram level of application to 1.3 pesos at the 120 kilogram 
level of nitrogen application. (Table I) 

At the request of the farmer on whose field the corn experiments had 
been located, the author recommended applying 120 kilograms per 
hectare of elemental nitrogen. The cost of nitrogen at the time was a 
little less than 1.40 pesos per kilogram; the farmer estimated the price 
of corn at about 50 pesos per carga. The farmer applied 100 kilograms 
of nitrogen per hectare on 100 hectares (250 acres) of land. About half 
was broadcast and plowed down before seeding; the remainder was ap- 
plied as a side dressing when the corn was growing. Although the season 
was dry, the corn appeared to grow well in contrast to neighboring fields 
which showed moisture deficiency a month after planting. The difference 
in appearance between the fertilized corn and the unfertilized was so 
pronounced that people came as far as 20 miles to see it. The only dis- 


chosen to represent the production relationship in these sugar-cane and corn experi- 
ments. Inspection of the data indicated that only one stage of production was repre- 
sented in each of the experiments. The fitted functions yielded estimates which 
appeared to be consistent with field practices and conditions. An additional considera- 
tion is that the Cobb-Douglas function is easy to fit and work with. However, in 
view of the asymptotic nature of the function, considerable care is used when 
drawing inferences from the extreme ranges of the data. It must be admitted that 
the final choices of a function from a group of functions, which appear to approximate 
the physical relationship fairly well, must be of an arbitrary nature. 

“The regression coefficient b; is related to the marginal physical product in the 


A 
A 
following manner. MPP, = b; dl where Y is predicted yield, and x; is the input level. 
x 


128 NOTES 


Taste CatcuLatep Propuctivities oF A KILOGRAM OF ELEMENT 
IN THE PRopucTION oF Corn aT Various Rates or APPLICATION 
oF NITROGEN AND SELECTED Corn Prices 


AL Nrrrogey 


Price of Corn (Pesos per carga) 
Resin of MPP,* 30 40 50 60 70 80 
per Hectare 

MVP, MVP, MVP, MVP, MVP, MYP, 

1 2.34 70 94 117 141 164 188 

2 1.26 38 50 63 76 88 101 

3 .87 26 35 At 52 61 70 

4 . 66 20 27 34 40 47 54 

5 55 17 22 28 33 39 44 

6 47 14 19 23 28 33 38 

7 41 12 16 20 24 29 33 

8 36 ll 14 18 22 25 99 

9 .383 10 18 16 20 23 26 

10 .380 8.9 12 15 18 21 %4 

20 .16 4.8 6.4 7.0 10 11 18 
30 5 3.3 4.4 5.5 6.6 Pf 8.8 
40 .08 2.6 3.4 4.2 5.1 5.0 6.8 
80 .05 1.3 1.8 2.3 2.8 8.2 3.7 
120 .03 .96 1.3 1.6 1.9 2.2 2.6 
240 .02 .68 .85 1.0 1.4 


* Cargas per hectare. 


advantage that the high nitrogen application appeared to have was the 
impetus it gave the weed growth. 

For the 100 kilogram application of nitrogen, the predicted yield was 
36 cargas of corn per hectare; the actual yield was 27 cargas per hectare, 
This large discrepancy between predicted and actual yield can be partly 
explained by a 20-day drought which caused the corn leaves to wilt just 
before tasseling out. An additional cause may have been incomplete 
harvesting of the field. The corn was harvested by hand and as muchas 
10 per cent could have been left for the gleaners, who are often the 
same people as do the original harvesting. In the adjacent unfertilized 
field the corn yield was less than 10 cargas or about a third of the yield 
in the fertilized field. 

It is obvious that one year’s results are not an adequate basis for ac- 
curate prediction of yield responses to fertilizer under varying weather 
conditions. Nevertheless one year’s results were sufficient to provide a 
good deal of very important information about corn response to fertilizer 

First, the relative importance of nitrogen, phosphorous, and potassium 
in increasing corn yields was shown to be almost the opposite of that 
based on soil tests. Second, despite very adverse weather conditions the 
profits realized from the nitrogen application were very good, (better 
than 250 per cent of the cost of nitrogen fertilizer used) if 10 cargas 
per hectare can be considered as a reasonable estimate of production 


carga 
profit 

W. 

binat 

Fie 

differ 
the f 

year! 

as 20 

yield 
yields 
betwe 

clean 

tor b 

repla 

years 
three 
the 

Th 

early 
simile 
to be 

Surfa 
burne 

three 

Th 

that 
inder 
prop 

of da 
Th 

dete 

zer0 
the 

the fi 

req i 


ras the 


ld was 
ectare, 
partly 
ilt just 
mplete 
uch as 
en the 
tilized 
2 yield 


for ac- 
eather 
vide a 
tilizer. 
assium 
of that 
ns the 
(better 
cargas 
uction 


Notes 129 


without fertilizer. Had the price of corn been as low as 30 pesos per 
arga and the price of nitrogen as high as two pesos per kilogram, the 
profit would still have been good. 

When resource combinations are as far out of adjustment as they 
appear to be in Colombian agriculture, coarse adjustments of these com- 
hinations based on limited current information are fruitful. 


The Sugar-cane Experiments 


Field practices in the cultivation of sugar cane in the Cauca Valley 
differ from those found in the U.S.A. and are related to the results of 
the fertilizer trials. After planting, sugar cane is cut at approximately 
yearly intervals. Successive cuttings can be made for a period as long 
as 20 years, but a 10 or 12 year period is more common. First cuttings 
ield the heaviest, successive cuttings bringing continuously lower 
yields. After cutting, cane leaves and tops are left on the field and placed 
between alternate rows of cane. The other row spacings are cultivated 
clean and are frequently used for irrigation laterals. When the farm opera- 
tor believes that yields have decreased sufficiently to justify the cost of 
replanting, the cane leaves and tops which have built up over a period of 
years are burned off. The land is then plowed and cultivated for two to 
three months. It is subsequently ridged and planted to new cane. Once 
the cane has emerged, weeds are controlled by cultivation. 

The two fertilizer response experiments in sugar cane were started 
early in 1956 at the sugar mill Central Castilla.1* Both fields chosen had 
similar clay loam soils with good underdrainage and were considered 
to be typical of large areas of land devoted to sugar-cane production. 
Surface irrigation was used in both fields. One field had been recently 
burned over and newly planted, the other had been cut and harvested 
three times. Neither field had received fertilizer previously. 

The same experimental design was used in the sugar-cane experiments 
that had been tried in the corn experiments. Again nitrogen was one 
independent variable and phosphorous and potassium combined in a 1:1 
proportion the other. Cobb-Douglas functions were fitted to both sets 
of data with the following results, 

The regression coefficients of the logarithmic form of the equation 
determined for newly planted cane were not significantly different from 
zero at the 1 per cent level of significance, (see appendix equation I) and 
the R? values were extremely small.** Such a result was not unexpected in 


“New cane is usually harvested 16 to 18 months after planting. Cuttings after 
the first are made at about yearly intervals depending on the sugar mill’s cane 
requirements, 

"The author is indebted to Sr. A. Caicedo and Dr. G. Ramirez of “Central 
Castilla” for their support with the sugar-cane experiment. 

See appendix. 
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II. Propuctivities or a or Nitrogen IN Thr 
PRODUCTION OF SUGAR CANE AT Various RaTEs OF APPLICATION OF 
NITROGEN AND SELECTED Prices OF SUGAR CANE 


Price of Sugar cane (Price per Ton) 
Kilograms of MPP,* 15 20 25 30 40 
N per Hectare 
N per Hec 
MVP, MVP, MVP,, MVP, 
1 4.61 69 92 115 138 184 
2 2.34 35 47 58 70 94 
3 1.61 24 32 40 48 64 
4 1.23 18 25 31 37 49 
5 .99 15 20 25 30 40 
6 83 12 17 21 25 $38 
11 14 18 22 29 
8 - 66 10 13 16 20 26 
9 .56 8.4 11 14 17 22 
10 10 18 15 20 
20 . 26 3.9 5.2 6.5 7.8 10 
30 .18 He f 3.6 4.5 5.4 1.2 
40 .14 2.1 2.8 3.5 4.2 5.6 
80 .07 1.0 1.4 1.8 2.1 2.8 
120 1.0 1.2 1.5 2.0 
240 .02 .30 .40 .50 .60 


* Tons per hectare. 


view of the practice of burning several years’ accumulation of leaves 
prior to planting new cane. The burning of the leaves liberates potassium 
and phosphorous, and the cultivation period before planting allows a 
build-up of nitrogen by soil microorganisms. Thus, increases in yield due 
to additional fertilizer should be expected to be relatively small. The 
regression coefficients for the equation fitted to the data of fourth cutting 
cane (see appendix equations I and II) were considerably larger than 
those for new cane. Although the regression coefficient for phosphorous 
and potassium combined in a 1:1 proportion is not significantly different 
from zero at the 1 per cent level, it is approximately three times as large 
as that determined for new cane. The regression coefficient for nitrogen 
in the “old cane” is about 5% times as large as that for nitrogen in new 
cane and is significantly different from zero at the 1 per cent level. Esti- 
mated “marginal physical productivities” as shown in Table II for a kilo- 
gram of nitrogen range from .83 tons of cane per hectare at the 6 kilogram 
level of applied nitrogen to .05 tons of cane per hectare at the 120 kilogram 
level of applied nitrogen. The “marginal value productivities” estimated 
for a kilogram of nitrogen at various levels of the input are shown in Table 
II. The price of a kilogram of elemental nitrogen in Colombia may be 
expected to lie between 1% and 2 pesos depending on the source of nitro- 
gen used. 

These estimated marginal value productivities serve to indicate the di- 
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rection in which profitable adjustments in the use of fertilizer may be 
made. Fine adjustments of the marginal value productivities to the price 
of nitrogen are not justified in view of the large variance in expected yield 
estimates. Year to year variance due to weather is probably smaller for 
the sugar-cane experiments than for those with corn, since the former 
were irrigated and the latter were not. It appears unlikely that applica- 
tions of fertilizer to newly planted sugar cane would increase yields in 
the first year by a significant amount since the regression coefficients 
of the estimating equation are not significantly different from zero. 

In a sense, these experiments with sugar cane give rise to more ques- 
tions than answers. Further experiments will be necessary to determine 
how long fertilizer can be substituted for burning and replanting the sugar 
cane. The length of such a period might be limited by non-nutrient 
factors such as disease and insect damage. On a single sugar plantation 
in the Cauca Valley, the age of the cane in the various fields will range 
from zero to about 12 years. With limited resources the operator is faced 
by the questions, (1) To what age of cane should the fertilizer, which can 
be bought for a given amount of money, be applied so that greatest 
possible increase in yield results from the expenditure? (2) What is the 
best combination of fertilizer elements to apply? (3) At what rate should 
this best combination be applied? 

Although it is not possible to give definite answers to such questions 
at this time, it is useful to indicate a possible way of finding such answers. 
Additional fertilizer experiments of the type discussed above should be 
conducted for four to 12 year-old cane. Assuming that soil differences 
from field to field are not too great, these experiments could be carried 
out simultaneously in different fields. It seems likely that the significance 
of yield increases, due to phosphorous and potassium, will tend to be 
greater for older cane. Consequently, experiments to determine the nature 
of the interaction of phosphorous and potassium in the production of 
cane should be initiated in fields with older cane. On completion, these 
experiments would provide an empirical basis for answers to the questions 
indicated. 

Conclusions 


Agricultural production in Colombia must be increased if the present 
high rates of population growth and industrial developments are to be 
supported adequately. Some of this increased production can be obtained 
from the development of new land. However, the largest portion will 
have to come from a more efficient use of the land resources already in 
production. Powerful institutional factors limit the amount of available 
farm land that may be used for crop growing. Thus, improved land use 
efficiency in crop production is of vital importance to Colombia. 

Since the current agricultural resource combinations are widely out 
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of economic adjustment, changes which improve these combinations are 
highly productive. One way of making such adjustments has been demon. 
strated in this paper with the fertilizer experiments for corn and sugar 
cane. Obviously these experiments provide only partial solutions to the 
problem of increased crop production. 

The corn experiments and the associated field demonstrations indicate 
that the goal of a 28 per cent increase in Colombian corn production can 
be met fairly readily and cheaply by the application of nitrogen fertilizer, 
The sugar-cane fertilizer response experiments have served as a basis for 
a decision not to fertilize newly planted sugar cane at one large cane 
plantation. The forthcoming results of the experiment in older cane will 
be used in deciding whether or not to fertilize sugar cane of that age, 
Both sets of experiments have indicated the direction in which further 
investigational work with fertilizer may be profitably carried out in the 
two crops. 

More work of a similar nature is needed in Colombia, particularly 
with the other important crops: rice, beans, plantain, coffee and cotton, 

When more Colombian farmers are made aware of the nature of these 
factor-product relationships and decide to take action based upon them, 
the importance of institutions as the limiting factor to increased produc- 
tivity in Colombian agriculture may be more apparent than real, 


Appendix 
Cobb-Douglas equations fitted (logarithmic form) R 


Newly Planted Cane (83 observations) 
I log x, = 3.01655 + .00779 log x, + .00407 log x; 
(.00951) (.00817) 00 


Fourth Cutting Cane (84 observations) 
II log x, = 2.76210 + .04539 log x. + .01246 log x; 18 
(.01044) (.00921) 


Corn (total) 1st experiment (114 observations) 
III (a) log x. = 1.39395 + .10111 log x, — .00660 log x, 06 
(.00893) (.00794) 


Corn (1st replication) (57 observations) 
III (b) log x1, = 1.34742 + .11637 log x, — .00072 log x, 60 
(.01273) (.01182) 


Corn (2nd replication) (57 observations) 
III (c) log ot ead 1.42898 + .08585 log X2 .01248 log Xs 45 
(.01249) (.01111) 
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A NOTE ON FOOD CONSUMPTION IN EUROPE 


J. H. RicHTer 
Foreign Agricultural Service 


N Agricultural Production and Food Consumption in Western Europe, 

published by the Office of Foreign Agricultural Relations, U. S. De- 
partment of Agriculture (Agriculture Monograph 10, July 1951), an at- 
tempt was made to supplement the calculations of consumption of in- 
dividual foodstuffs and of total food consumption in terms of calories, by 
a price-weighted index to measure relative levels of food consumption. 

Such an index, it was then stated, was sometimes to be preferred to 
the simple caloric measurement which does not give consideration to the 
qualitative composition of the diet. And as against comparisons for in- 
dividual foodstuffs separately, the combined quantity-quality measure 
has the advantage of reducing total consumption to a common denomi- 
nator for use in economic analysis, thus making possible a comparison 
through a single figure for each country, 

In the present statement it is proposed to take another step in the 
direction of measurement of the quantity and quality of food consump- 
tion in terms of significance for economic analysis. Comparisons are made 
among countries, not of the development of quantity-quality consumption 
in any one country over time. First, the caloric intakes per head of the 
population are given to show the differences in quantity of food energy 
consumed, Second, the dollar values of 1,000 calories in each of the 
countries are shown, offering comparisons of the qualitative composition 
of the energy intakes without regard to the amount of energy consumed. 
Finally, total dollar values of food consumption are computed to give a 
true quantity-quality comparison combining the differences in quantita- 
tive intake with the differences in the quality of intake. 


Corn (2nd experiment) 
WV log x11 = 1.22832 + .01645 log x, + .01299 log x, 
(.01870) (.01774) .00 


log x, = log of predicted yield of cane per 60 M? in Kilograms 

log x1: = log of predicted yield of corn per 69 M? in Kilograms 

log X11: = log of predicted yield of corn per 20 M? in metric pounds 

X, = nitrogen in kolograms per hectare 
Re. = phosphorous and potassium in 1:1 proportion in kolograms per 
ectare 

x, = phosphorous kilograms per hectare (P,O;) 

Xs = potassium kilograms per hectare (K,O) 

Figures in brackets are standard errors. 
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Method of Calculation 


Food consumption data used for the purpose of this calculation are the 
estimates of the European Analysis Branch (for India, estimates of the 
Far East Analysis Branch), Foreign Agricultural Service. The value of 
total per capita consumption in dollars per year for each country was 
calculated on the basis of a single price scale computed from retail prices 
in a number of European countries. The single price scale finally adopted 
as “normal,” so-to-speak, was determined on the postulate that it should 
represent price relationships akin to those that would prevail if con. 
sumer preference were unimpeded by deliberate controls, and if each 
country had a medium level of income and medium type of income dis. 
tribution—something in-between the richer and poorer countries in the 
area. 

This postulate made it necessary to give greater weight to price rela. 
tionships in a country with relatively free formation of agricultural prices, 
such as Denmark. It also necessitated an adjustment in average prices for 
fruits and vegetables, not to over-value their consumption in the southern 
countries where they are relatively abundant. The adopted “normal’ 
price schedule is therefore one that may be considered a “stratified 
average” for Europe. It does not with exactitude fit the price relationships 
in any single country. But its structure seems reasonable in the light of 
the many individual country tests that have been applied. This “normal” 
schedule as finally adopted is as follows: Cents per pound (in parentheses, 
cents per kilogram) flour-7.7 (17); sugar-11.5 (25.5); potatoes-2.3 (5.1); 
other vegetables-6.1 (13.6); dry legumes-13.4 (29.75); fruit-9.6 (21.25); 
meat-46.2 (102); fish-19.3 (42.5); fats-34.7 (76.5); cheese-38.5 (85); milk-5.4 
(11.9); eggs-38.5 (85); (India: fats-19.3 [42.5]; oilseeds-11.5 [25.5]). 


Some Results 


Qualitative measurement in the sense indicated above expresses quality 
in terms of consumer preference and relative costs of production or 
supply, to which the retail price relationships selected should roughly 
accord. Qualitative measurement in this sense does not therefore repre- 
sent quality as determined by nutritional standards, nor does it give any 
clue as to the distribution, good or bad, of the food supply within large 
population groups. Furthermore, no distinction is made in accordance 
with quality variations within specific food groups. If, for instance, 
higher grades of meat are consumed in one country than in another, this 
quality difference will not be reflected in the figures. 

The table overleaf gives the results of the computations. A number of 
points are striking in this picture. In Eastern Europe the total value of 
food consumed per capita at the present time is about the same as it is 
in the Mediterranean countries but only about two-thirds of the total 
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Evrope: QuantiTy-QuALITY CoMPARISONS OF Foop CoNsUMPTION 
1n SELECTED Countrigs (ArouND 1955) 


Value per 1,000 Value of total 


Food consumption in calories . per capita 
calories consumption 
de per year eine dollars per 

(1,000’s) year 
Northern and 
Western Europe 
United Kingdom 3,190 1,164 15.31 178 
Ireland 3,370 1,230 12.59 155 
France 3,000 1,095 15.62 171 
Belgium 2,885 1,053 14.47 152 
Netherlands 2,885 1,053 13.68 144 
Denmark 3,250 1,186 15.19 180 
Norway 3,150 1,150 14.63 168 
Sweden 3,100 1,132 15.52 176 
Central Europe 
Austria 2,900 1,058 13.91 147 
W. Germany 2,935 1,071 14.28 153 
Switzerland 3,130 55 142 14.58 167 
Mediterranean Countries 
Greece 2,560 934 12.00 112 
Italy 2,675 976 11.65 114 
Cont. Portugal 2,400 876 12.39 109 
Spain 2,500 912 12.74 116 
Eastern Europe 
Yugoslavia 2,935 1,071 10.46 112 
Poland 2,900 1,058 10.61 112 
Czechoslovakia 2,865 1,046 11.09 116 
East Germany 2,790 1,018 11.87 121 
Comparison Country 
India 2,000 730 7.30 53 


European Analysis Branch, Foreign Agricultural Service, July 1957. 
Note: For methods of calculation and basic material used see text. 


value of consumption per capita in Western and Northern Europe. East 
Europe’s consumption as to quality also is only about 70 per cent of the 
value per 1,000 calories in Western and Northern Europe. 

Among the four East European countries examined, East Germany is 
the highest, followed by Czechoslovakia, Yugoslavia and Poland. The 
latter two are about equal, both in quality composition and total value 
of per capita consumption. Countries like East Germany and Czecho- 
slovakia before the war had, of course, central European standards which 
are about one-third above those they now have. 

Denmark, the United Kingdom, and Sweden stand out as the countries 
with the highest per capita value and also with the highest qualitative 
composition of the energy intake. France, Switzerland, and Norway also 
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rank high. The figures for the Netherlands seem low both as to total vale 
consumed and as to qualitative cgmposition; this points to possible flaws 
in the basic consumption estimates. Similarly, Belgium may appear under. 
estimated because its high-quality consumption (in the sense of more 
expensive grades) cannot find adequate expression in the application of 
one average price scale. 

The Mediterranean countries consume only about two-thirds of the 
total value per capita compared with the highest ranking countries ip 
Northern and Western Europe. In qualitative composition they are not 
quite as low—between 75 and 80 per cent of the value per 1,000 calories 
in the highest ranking Western and Northern European countries, It 
seems unlikely that qualitative composition in Italy is somewhat below 
Spain, Portugal and Greece as shown by these figures, which again may 
indicate flaws in basic consumption estimates. Otherwise the data as 
here calculated seem reasonable. 

It is also interesting to note that in the comparison country, India, the 
total value of consumption per capita is less than one-third of what it is 
in Northern and Western Europe and less than one-half of consumption 
in Eastern Europe. If the influence of lower energy intake is eliminated 
—perhaps on the theory that it would represent the difference in physical 
energy requirements—the qualitative difference would still be enormous: 
value per 1,000 calories consumed in India is less than one-half of that 
consumed in Northern and Western Europe and only about two-thirds of 
the value per 1,000 calories in Eastern Europe. 


BUILT-IN RELIABILITY CHECKS FOR QUESTIONNAIRES 


D. M. 
University of Illinois 


TATISTICAL reliability of mail questionnaires has been a trouble- 
S some problem. Retest reliability is seldom possible and the demand 
for short forms makes it difficult to repeat a question. We sometimes 
rationalize the accuracy of the data by saying that farmers know the size 
of their farms and the number of crop acres; consequently, there should 
be no errors. Doubts arise, however, when tenants and owners report 
different answers on identical forms for these data. 


* The help and the criticisms of Dr. Charles F. Wrigley, Department of Psychology, 
University of California, Dr. Walter C. Jacob, Department of Agronomy, parse | 
of Illinois, Dr. Francis Flerchinger, Statistical Service Unit, is gratefully acknowledged. 
An important reference is W. G. Cochrane, “The Comparison of Percentages in 
Matched Samples,” Biometrica, 37:256-1950. 
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Herein we describe an attempt to build-in a reliability test which may 
be suggestive to other investigators. We shall discuss two questions from 
a mail survey on soil testing and fertilizer practices. The respondents 
were farmers widely distributed from every precinct who had or had 
not attended neighborhood discussion groups in Menard County, Illinois. 
These meetings began in January, 1953, and we wished to compare 
practices before and after that date. However, for this report we shall 
limit our discussion to the method for checking reliability. 

Two questions were asked in the following format: 


A. Which of the following B. Which fertilizer did you 
6 kinds of fertilizers did apply according to test? 
you apply? 
Check each space pertinent to Before After Before After 
your farm 1-1-53 1-1-53 1-1-53 1-1-58 


1. Limestone 
2. Rock Phosphate 
3. Super Phosphate 
5 
6 


. Mixed 
. Nitrogen 


(w) (x) (y) (z) 


For ease in explaining let us identify the columns w, x, y, z. 

The replies of 138 farmers to question A are shown in Table I. 

In the column headed “none” are those who checked neither w nor x 
and presumably did not apply the fertilizer material or did not know if 
it had been applied. Because we did not provide a “do not know” space 
we were unable to separate the “failed to check” from the “did not know” 
answers. The column headed “both before and after” indicates those who 
checked both w and x spaces. 

By adding question B we were able to check the inconsistencies but 
not the errors made in the replies. The inconsistencies were determined 


Taste I. Toe Numser or Farmers FERTILIZERS 
BrrorE AND AFTER JANUARY 1, 1953 


Fertilizer applied 


None Before After 
Limestone 10 46 9 73 
Rock phosphate 20 47 138 58 
Super phosphate 72 15 28 23 
Potash 104 7 22 5 
Mixed fertilizer 29 21 29 59 


Nitrogen 71 12 42 13 


= 


138 NorTEs 


by reference to a 4 X 4 table for each material used. The replies to the 
rock phosphate question were classified as follows: 


Question A Question B 
None Before After Both Total Errors 
Before 17 20 5* 5* 47 10 
After 5 o* 8 0* 13 0 
Both 9 4 7 38 58 0 
Total 49 25 21 43 188 12 


The starred cells in the above table show the location of inconsistent 
replies for all questions except that for nitrogen. A summary of the 
inconsistencies in all six questions are given below: 


Questions About: Inconsistencies _—_ Per cent 
1. Limestone 14 10.1 
2. Rock phosphate 12 8.7 
3. Super phosphate 9 6.5 
4, Potash 9 6.5 
5. Mixed fertilizer 5 3.6 
6. Nitrogen 27 19.6 


Since a soil test for nitrogen was not available, all replies except those 
in the “none” column are inconsistent. We could have put x’s in these 
spaces when we prepared the questionnaire but we left them open in 
order to make the comparison. 

We have no theory about the distribution of inconsistencies, so we 
propose to let the sample statistics represent the population estimates. 

We rejected the data for mixed fertilizers because tests for both phos- 
phorus and potash are needed. We decided to compare the first four 
questions, then add the nitrogen data and make a five question comparison. 
Cochran (1) gives a Q test which extends Chi square to more than two 
match samples. Using this technique we found no significant difference 
(p > .5<.7) between the inconsistencies for the first four questions. 
But, when nitrogen was included a probability greater than 0.01 was 
obtained. The per cent column above would indicate that between six 
to 10 per cent of inconsistencies would be expected on this type of ques- 
tion. Otherwise, 19 per cent can be expected on the loaded nitrogen 
question, where a correct reply was not possible. 

The number of farmers giving inconsistent replies are shown by the 
following: 
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No. Inconsistent Replies No. of Farmers 


1 28 
2 9 
3 4 
4 1 
5 1 

43 


Summary 


About 20 per cent of the respondents made one inconsistent reply 
and 10 per cent made two or more. The “before” and “after” format with 
the loaded nitrogen question permitted us to analyze the inconsistencies. 
We determined the replies to four samples from the same population not 
to be significantly different, but five samples, including the nitrogen 
question, were found to be significantly different. 

As a consequence of our experience with these questions, we propose to 
redesign the questionnaire asking the farmer to answer for one field only 
on his farm. Then we would ask separate questions about mixed fertilizer 
and include a question on tissue tests also. 


ECONOMIC ASPECTS OF THE BURLEY TOBACCO PROGRAM 


WALTER W. 
Library of Congress 


ROFESSOR HARRY M. LOVE, in a recent article, “Some Considera- 
- in Agricultural Policy,”' states the burley tobacco program is 
“essentially a process for rationing poverty and outlawing efficiency which 
would otherwise be expected.” Others have made similar statements. 
Professor Love laid the groundwork for reaching this conclusion by point- 
ing out that in order to spare small producers there is a minimum below 
which allotments may not be cut. Those whose allotments are above the 
minimum bear the brunt of the cuts. The minimum allotment a few years 
ago was 0.9 an acre. It was successively reduced first to 0.7 and then 
to 0.5 an acre. In 1957, 40 per cent of the burley tobacco allotments 
were 0.5 acres or less. . 

Professor Love in subsequent correspondence reports that farmers have 
paid up to $3,000 or $3,500 an acre for tobacco allotments in the purchase 
of farm land, higher prices being paid for flue-cured than for burley 
tobacco allotments. 


‘Published in the July 1957 issue of Farm Economics, Cornell University. 
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These facts raise questions about the functioning of our free enterprise 
economy, and they deserve more attention by those who damn the curren} 
tobacco programs as a “process of rationing poverty and outlawin 
efficiency.” 

Why do farmers pay up to $3,500 an acre for an opportunity to share 
in an industry which on the average earns substandard wages and in. 
comes in our booming postwar economy? 

The average burley tobacco grower in Kentucky produced $1,409 
worth of tobacco in 1956. 

Returns received per hour of labor on several types of farms producing 
tobacco during the years 1953-56 are shown below:? 


Tobacco-livestock Tobacco farms Tobacco-cotton 
farms, Kentucky (small), Coastal _ farms (large), Coastal 
bluegrass Plain N. C. Plain N. 
1953 returns per hour $.79 $.62 $.61 
1954 returns per hour .78 54 
1955 returns per hour .60 71 .80 
1956 returns per hour .70 .70 .86 


The annual return to family and operator labor for an average of 1.2 to 
1.3 man equivalents per farm varied from a low of $1,622 to a high of 
$2,442 on these three types of tobacco farms during the years 1953-56. 

Industrial workers earned an average of $1.77 to $1.98 an hour during 
these years. Doesn’t the payment of high prices to purchase an oppor- 
tunity to earn $.60 to $.86 an hour or $1,300 to $2,000 a year growing 
tobacco in the years 1953 to 1956 indicate serious malfunctioning of the 
free enterprise economy rather than the bestowing of special privileges 
through the tobacco price support program? 

Why is the burley tobacco program condemned for “rationing poverty’ 
when farmers in these communities find small tobacco allotments their 
best opportunity to earn even substandard incomes in today’s booming 
economy? 

Isn't it more accurate to call it a program which increases and rations 
economic opportunity in rural communities where economic opportunities 
are woefully inadequate? Opportunities are inadequate in terms of the 
postulates of our democratic heritage, free enterprise economy and 
fabulous postwar industrial boom. 

The charge that the program “outlaws efficiency” is based apparently 
on the allotment formula which over a period of years has reduced the 
allotments of large growers and added thousands of new small growers. 


*“Farm Costs and Returns, 1956,” Agriculture Information Bulletin No. 176, 
U. S. Department of Agriculture. 
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Yet no evidence is presented to show that these small new growers 
shifted from more productive to less productive employment when they 
shifted to growing tobacco. 

In subsequent correspondence Professor Love reported that holders 
of even the smallest allotments generally get a return on their labor 
which is in excess of what might be earned in the next best type of 
employment. Also, many of these small allotments are held by part-time 
farmers. They care for the tobacco in addition to working 40 hours a 
week at another job. Surely this is not evidence of “outlawed efficiency.” 
Professor Love's concern is that the burley tobacco program is continuing 
to reduce the scale of operations of the larger producers to the point 
that farmers are not able to apply modern technology. But from the 
standpoint of the community and the economy, the productivity of the 
small producers in the absence of small tobacco allotments also must be 
considered. 

How can one say anything meaningful about the effects of a price 
support program and allotment formula on production efficiency in a 
setting where underemployment of labor resources is serious and chronic? 
Which is less efficient, idle workers or the use of less than the most 
eficient technology by the larger producers? 

There is no evidence that the level of price support has discouraged 
domestic consumption of tobacco, A package of cigarettes contains 
tobacco valued at 3% cents (or even less if filter-tipped) at the tobacco 
auction. There is some evidence, however, that the level of United States 
prices has stimulated increased production in other countries and reduced 
exports in recent years. Although only six per cent of the burley tobacco 
is exported, the loss of a substantial part of these exports would reduce 
the opportunity for productive employment in burley tobacco production 
in the United States. 

To the extent that loss of exports has resulted from the burley tobacco 
price support program, it has reduced the income earning opportunities 
of these rural communities. But in considering remedies the important 
economic consideration is that six companies produce 99 per cent of the 
cigarettes utilizing most of the burley tobacco grown by 300,000 growers. 
In view of this organization of the industry, wouldn't the abolishing of 
the price support program because of. its effects on exports be comparable 
to burning a house down to exterminate a few termites? 

Exports of flue-cured are larger than exports of burley tobacco. Hence 
the problem of maintaining a high volume of exports is more important in 
the case of flue-cured tobacco, But in an industry as well-organized as 
the tobacco industry, it should be feasible to stabilize domestic tobacco 
prices and yet price the tobacco competitively in foreign markets. 
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AN APPRAISAL OF THE SOIL BANK PROGRAM IN THE 
WHEAT SUMMER FALLOW AREA OF OREGON 


WiLu1aM G. BROWN AND Pius WEISGERBER 
Oregon State College and Montana State College 


N VIEW of the expenditures involved in our farm programs, it would 

seem that economic appraisals of alternative farm program plans 
should receive increased attention by agricultural economists. Policy. 
deciding groups need more quantitative information on the costs of 
achieving specified goals by alternative plans than is now available. 

An evaluation of the impact of the acreage reserve on resource adjust- 
ments in agriculture has recently been presented by Bottum.' He con- 
cluded that the 1956 and 1957 soil bank program had failed to shift 
sufficient acres out of cotton, tobacco, and grain crops. Payments per acre 
for shifting land were too low; the program was presented to producers 
too late in the season; too many concessions were made in the require-. 
ments; and in the Corn Belt, too low corn allotments handicapped the 
program. 

A partial evaluation of the success of the 1957 soil bank program in 
achieving its goals or objectives in Oregon was undertaken in order to 
compare the results with possible alternative plans. Increased farm in- 
come, conservation, and reduced production of surplus commodities are 
specified as the three main objectives of the Soil Bank Act.? 

In Oregon, the signup for the acreage reserve program in the fall of 
1956 was relatively small despite the fact that farmers in the wheat 
summer fallow area seemed to have an unusual incentive for participating 
in the program. About half the cultivated land in the area is normally 
summer-fallowed in any given crop year. Land in fallow does not 
ordinarily provide an important amount of grazing, nor does it produce 
any crop which might be harvested. Therefore, any of the land which 
was to be summer fallow in 1957 could be designated as acreage reserve 
and meet the conditions required for acreage reserve. In the wheat 
summer fallow area, the farmer customarily fallows about half his land 
each year on the average. Under the allotment program of the past few 
years, farmers have had to raise some alternative crop to wheat—generally 
barley—on about 35 per cent of their harvested acreage. Thus, there is 
usually more land in fallow each year than in wheat. 

This setup enabled the farmer who participated in the acreage reserve 
to raise an alternative crop on the land that would have gone into wheat. 


‘J. Carrol Bottum, “Impact of the ‘Acreage Reserve’ on Resource Adjustments in 
Agriculture,” Journal of Farm Economics, Volume 39, No. 5, December, 1957. 
* From Declaration of Policy, Soil Bank Act. 


142 
The 
wo 
pa 
an 
div 
ce 
Or 
the 
du 
Ba 
crt 
cil 
sh 
re 
0 
h 
fe 
V 
i 
r 


TE 


would 

Plans 
Policy. 
sts of 
adjust- 
€ COn- 
> shift 
r acre 
ducers 


quire-. 


od the 


am in 
der to 
™ in- 
eS are 


all of 
wheat 
ating 
mally 
s not 
»duce 
vhich 
serve 
vheat 

land 
t few 
rally 


re is 


serve 
heat. 


nts in 
j 


Notes 143 


Then, he could designate an equivalent portion of stubble land that 
would be summer-fallowed the next year as his acreage reserve. Thus, 
the wheat summer fallow participant received the regular soil bank 
ayment for land he banked in the acreage reserve. Besides, he realized 
an additional income in the net profit from an alternative crop on acres 
diverted from wheat. 

Despite this seemingly lucrative arrangement, a relatively small per- 
centage of farmers signed up for the program. Only 14 per cent of 
Oregon’s winter wheat allotment was placed in the acreage reserve in 
the fall of 1956. 

To investigate the relatively small participation, a survey was con- 
ducted for farmers in Gilliam and Morrow counties of Oregon’s Columbia 
Basin.? These two counties are in a low rainfall region. Nearly all of the 
crops grown are raised in alternate crop and fallow system in which one 
crop is taken from the land every two years. Some of the farmers criti- 
cized the acreage reserve program because payments were made for 
shifting from wheat to another potentially surplus crop, such as barley. 

Even fewer farmers were willing to participate in the conservation 
reserve program since annual payments per cropland acre for the current 
conservation reserve program in the summer fallow area are only about 
half that for the annual cropping areas of the state. Yet from an economic 
viewpoint, it could be reasoned that a program which takes complete 
farms out of food production might reduce production at less cost than 
would the acreage reserve plan. To investigate this hypothesis, farmers 
in the survey were asked to estimate a rate of compensation that they 
would consider necessary for surrendering all of their crop-growing rights 
for a period of several years. Each operator was asked to state the lowest 
rate per cropland acre which he would have to have to contract to put 
all of his cropland under a permanent, soil-conserving cover. He could 
assume the same regulations for length of contract, cover establishment, 
etc, as for the present conservation reserve program. 

In estimating the lowest rate per cropland acre for surrendering their 
crop-growing rights, not even the smaller farmers seemed to think in 
terms of alternative opportunities that existed for their labor in a city if 
they moved off the farm. They were, therefore, not inclined to surrender 
their rights to grow crops unless the payments would equal or exceed 
the income they expected from their crops. 

Seventy-five per cent of the farmers interviewed gave a minimum rate 
per cropland acre that they would require to surrender their crop- 


*Details of the study are reported by Pius Weisgerber, Participation of Oregon 
Wheat Farmers in the 1957 Soil Bank. M.S. Thesis, Oregon State College, Oregon 
State College Library, Corvallis, Oregon, June, 1957. 
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growing rights. The other 25 per cent would not state a rate. A numbe; 
of these operators thought they would have to have more time to give g 
proper answer. Some thought such an arrangement could not be made 
compatible with their livestock enterprises. They believed they would 
have to get out of the livestock business or buy most of the feed needed, 

Of the rates quoted per cropland acre, 33 rates ranged from $6 to $9 
per acre, while three farmers gave rates over $20 per acre. The number 
of acres of cropland on each farm was listed under the rate given by the 
operator. Then, the total number of acres was determined for each rate, 
and each total was expressed as a percentage of all the cropland on the 
36 farms. Figure 1 shows the accumulated percentage of cropland that 
would be placed in a conservation type of program if the rates per acre 
progressively increased from $6 to $20. The solid line on the graph 
indicated that 2.5 per cent of cropland would come in at $6, and about 
92 per cent could be drawn in to the program at $20 per acre. The lower 
rates of $8 and $10 were quoted for a number of the larger farms. Their 
large acreages account for the sharp rise in the curve over the first two 
rate intervals. 

The dashed line in Figure 1 represents a general supply function of 
cropland at various rates per acre. The function for this line was estimated 
from the actual data which made up the solid line graph. An exponential 
regression equation of the form Y= y’ (1-Ce™) was fitted to the data 
where Y is the calculated percentage of cropland; y’ is the theoretical 
maximum percentage of cropland that could come into the program; C 
is a constant; e is the base of natural logarithms; K is a constant; and x 
is the rate per cropland acre. The actual fitted equation was the follow- 
ing: 

(1) Y = y’ (1—2.678 

Logically, the equation used is well suited to the problem. As the 

rates paid per acre become higher and higher, the amount of land drawn 
into the program would be expected to come closer and closer to 100 
per cent. The equation fits the case well, since y’ can be set at 100 per 
cent, and this goal can be approached but never quite attained as rates 
are increased. 
. There are obvious limitations to the application of the function, of 
course. Many of the farmers were not sure of the rates they quoted. There 
is also the chance that many farmers might require higher rates than 
quoted if it became apparent that participation would be extensive. If 
relatively large portions were signed up, the prices of farm products 
would be expected to rise. Then, it could become more lucrative to 
farm the land rather than bank it. 

Despite the limitations, the approach used in deriving this supply 


i 


10 12 ly 16 18 20 
Rates per cropland acre (dollars) 
Fic, 1. Per cent of cropland that would be placed in a conservation reserve by a 


sample of Gilliam and Morrow county farmers at various rates of annual compensa- 
tion. 


function of cropland might be useful if a program for taking whole farms 
out of production were to be implemented. If the administrator for such 
a program had such schedules for major types of farming areas, he could 
estimate approximate costs of the program and rates at which desired 
amounts of land could be taken out of production. 

An analysis such as that presented in Figure 1 is limited because yield 
(land productivity) is not taken into account. In the present Acreage 
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Reserve program, payments per acre are based upon the normal yield per 
acre.* 

For reducing a surplus it could conceivably be more economical ty 
pay a higher rate per acre to take out higher yielding land. In most cases, 
however, it would be expected that land of lower productivity could be 
taken out of production at a lower cost per bushel. 

To overcome the limitations of the approach in Figure 1 where varia. 
tions in land productivity are ignored, the analysis shown in Figure 2 js 
presented. The rates per bushel which would be required to take out 
entire farms in a conservation type of program are shown. These rates 
represent the money required per bushel of normal yield on the wheat 
allotment acreage to take the entire farm out of production. Thus, the 
cost of taking all the cropland of a farm out of production has been 
converted to the same basis used for computing the cost of putting all of 
the allotment of a farm into the acreage reserve program.* This conver. 
sion makes it easier to compare the costs of the acreage reserve program 
with a hypothetical program designed to take out only entire farms under 
a longer-term arrangement. 

According to the data from which Figure 2 was constructed, total 
wheat production could be reduced more cheaply by removing entire 
farms than by the acreage reserve arrangement. As a result of the 1957 
acreage reserve program, total wheat production in Morrow and Gilliam 
counties should be reduced by about 16.27 per cent.* According to Figure 
2, a reduction of 16.27 per cent would be achieved at a cost of about $1.01 
per bushel if entire farms were removed from production, as compared 
to about $1.20 per bushel for the acreage reserve program. Supposedly, 
an equal reduction could be obtained at $1.01/$1.20 = 84 per cent of the 
cost incurred by the acreage reserve program.’ 

Among the disadvantages of a scheme for taking out entire farms would 
be the cost of establishing permanent cover. However, the extra benefits 
from conservation could easily outweigh this extra cost. 

Another problem in removing entire farms would be the political aspect. 
Despite higher profits per acre resulting from their lower operating costs, 
the larger farmers indicated willingness to accept lower rates per acre 
than the smaller farmers. As mentioned before, most of the smaller 


‘Normal yields are ordinarily a ten-year average of yields for the particular 
acreage. 

*To illustrate how the rates work for the acreage reserve program, assume 4 
wheat summer fallow farm of 1,000 crop acres. Also, assume that the farm has a 
“normal” yield of 20 bushels per acre and an annual wheat allotment of 325 acres. 
The annual cost of taking this farm out of production at about the present acreage 
reserve rate of $1.20 would be $1.20 x 20 x 325 or $7,800. 

* A diversion of 16.27 per cent of wheat production to barley or other crop produc- 
tion might be a more accurate statement. 

* Difficulties of inferring what farmers would actually do from what they say 
they would do are obviously involved here. 
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1,00 1620 1.60 1.80 2.00 2.20 2040 2.60 2.80 3.00 3.20 3.40 3.60 
Rate per bushel of normal yield 
Fic. 2. Per cent of total wheat production which would be taken out at various 


rates per bushel of normal yield of wheat allotment according to a sample of Morrow 
and Gilliam county farmers. 


farmers did not seem to consider alternative employment for their time 
which might be available. Since the large farmers would have to be paid 
a large annual sum to surrender crop-growing rights (even though their 
rates per acre were low), such large payments might be politically 
unpopular. 
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Conclusions 


The specified goals of the Soil Bank Act of increasing farm income 
encouraging conservation, and of reducing production could be thost 
efficiently accomplished (at least in the wheat summer fallow area of 
Oregon) by a broad program designed to remove entire farms rather thay 
by a piecemeal approach, such as originally set up for the acreage reserye 
program. For one thing, potentially surplus crops such as barley would 
not be produced. Thus, the goal of reducing surplus agricultural com. 
modities would be more nearly achieved. Secondly, the conservation goal 
would be more nearly attained since permanent cover and other consery. 
ing practices would be used. 

Removal of entire farms should result in a greater decrease of poten- 
tially surplus commodities than by the acreage reserve program in effect 
in 1957. Thus, with an inelastic demand for farm products, a program 
taking out whole farms should increase farm income more. 

Taking out whole farms would appear more efficient since labor and 
capital could be transferred to alternative employment. However, since 
large farmers seem more willing to relinquish crop-growing rights at 
lower rates per acre or per bushel than are small farmers, political con- 
siderations could prevent such a program from being implemented. Also, 
removing larger, efficient-sized units does not appear to be an economical 
way to reduce crop production from a resource allocation viewpoint! 
It may be that the traditional method of trying to adjust our agricultural 
production by merely regulating the quantity of land input can never 
work satisfactorily. 


*Yet, given a price support program and a specified number of farmers, this 
statement may not be true. 


AN APPRAISAL OF THE SOIL BANK IN A CORN AND 
DAIRY AREA OF WISCONSIN* 


A. ALLAN SCHMID 
University of Wisconsin 


N THE eyes of many people, the success of the soil bank program 
depends largely upon its ability to cut surpluses and raise farm 
incomes. J. Carroll Bottum has pointed out that the acreage reserve 
program has not been effective in materially reducing agricultural out- 
put.* However, there are several other aspects of the program, aside from 


* For a more detailed analysis see, A. Allan Schmid, The Soil Bank: An Appraisal 
of the Experience in Rock County Wisconsin, unpublished M.S. Thesis, University 
of Wisconsin Memorial Library, 1957. ; 

*J. Carroll Bottum, “Impact of the Acreage Reserve on Resource Adjustments in 
Agriculture,” Journal of Farm Economics, XXXIX, No. 5, December, 1957. 
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reducing acreages and affecting farm prices, which may be equally 
important. 

Some side effects of the soil bank have desirable consequences, but 
several bring problems. To evaluate the effects of the soil bank program 
in a corn and dairy area of Wisconsin, acreage reserve participants in 
Rock County were contacted. 

Rock county, in southeastern Wisconsin, is situated in the northern 
part of the Corn Belt. Although primarily a farm county, Rock has several 
large urban centers and better than average communication and transpor- 
tation facilities. 

In late spring 1957, 400 farmers participating in the acreage reserve 
received questionnaires concerning their use of that part of the soil bank 

rogram; 189 farmers returned the questionnaire. 

Originally the plan was to study the effectiveness of the soil bank in 
achieving its objectives of increased farm income, conservation, and the 
reduction of surpluses. In the process of investigating these questions, it 
was learned that farmers considered the soil bank in a different frame of 
reference from that of the researchers. Accordingly the questionnaire was 
revised and the investigation recast to reveal broader characteristics of 
participation and the impact of the program on farm people. 


Soil Bank Participation 


Why did Rock County farmers participate in the soil bank? The three 
reasons most frequently given were: (1) the program constituted a more 
profitable use of the land, (2) they wanted to farm less intensively, and 
(3) they were working off the farm. These reasons, along with their fre- 
quency of occurrence, are shown in Table 1. 

“More profitable use of the land” could mean that the soil bank sets 
up the most profitable method of land use, considering either various 


TABLE 1. Reasons GIvEN FOR PARTICIPATION IN THE 1957 ACREAGE 
REsERVE BY Rock County 


Respondents Giving Each Reason* 
Number Per Cent 
More profitable use of the land 47 24.9 
Wish to farm less intensively 46 24.3 
Working off the farm 41 
Inadequate labor available 26 138.8 
To build up soil fertility 15 7.9 
Unable to find suitable tenant 11 5.8 
Social Security considerations 9 4.7 
Son leaving the farm 8 4.2 
Poor health 7 3.8 
Other 38 20.0 
Not reporting reasons 5 2.6 


* Some of the respondents gave more than one reason for participation. 
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farming alternatives or alternative uses for farm labor. The latter inter. 
pretation seems more appropriate, if, as we later note, large number of 
the participants work off their farms. 

About 20 per cent of the participants entered the soil bank because of 
a large variety of individual reasons ranging from needing more time ty 
control weeds and to repair buildings to such things as machinery and 
capital problems. Thus the soil bank enabled some farmers to meet , 
number of specific problems which they could not have done otherwise. 

It is difficult to rank and evaluate some of the factors which influence 
participation in the soil bank. Nevertheless these factors may provide 
the extra incentive that influences participation. Such a consideration is 
the reduction of risk and uncertainty. A farmer places some value on 
what it is worth to have a specified, sure income from the soil bank in. 
stead of taking a chance on the return from crop production. This factor 
is probably more important in areas of frequent drought than in areas 
such as Rock county. However, it may have influenced those whose debt 
position was insecure and was probably an unquantified factor in the 
minds of many people though they did not specifically indicate security 
as a reason for participation. 


Effects of the Soil Bank 


Part-time farmers used the soil bank to reduce their farming opera. 
tions. One-half of the survey respondents were working off the farm in 
addition to farming, which is a considerably higher proportion working 
off the farm than for all farmers in the county (Table 2). 

Approximately 39 per cent of these participants received more than 50 
per cent of their total income from the farm in 1956. On the other hand, 
only 18.4 per cent of all the farmers in the county received over 50 per 
cent of their income from the farm, according to the 1954 Census of 
Agriculture. 


TABLE 2. Farm Operators Work1nG Orr THE Farm. Sor BANK Partict- 
PANTS OF 1956 AND 1957, anp ALL Rock County Farmers, 1954 


All Rock County 


Soil Bank Participants Farmers 


1956 (per cent) | 1957 (per cent) | 1954* (per cent) 
Working Off Their Farms— 
100 or more days 40.7 41.8 21.4 
Less than 100 days 8.5 7.9 17.4 
Total | 49.2 49.7 38.8 
Not Working Off Their Farms— _ | 47.6 | 46 .6 
Not Reporting | 3.2 | 3.7 


* U.S. Bureau of the Census, Census of Agriculture, 1954, Vol. 1, Part 7, page 70. 


|| 
| 
ble 
sec 
the 
fg 
all 
whe 
ind 
tha 
fac 
on 
or 
12 
of 
fee 
T 
the 
ha 
the 
dit 
to 
th 
de 
a 
| | 
| P 
i 
3 
( 


€r inter. 
mber of 


Cause of 
time to 
ery and 
meet a 
herwise, 
‘fluence 
provide 
ation js 
alue on 
ank in- 
S factor 
N areas 
se debt 
in the 


'ecurity 


Notes 151 


Soil bank payments increase the mobility of farmers by making it possi- 
ble to reduce farm operations without loss of income and still retain the 
security of the farm in case of layoff. Thus, a very important result of 
the soil bank program is the assistance it gives those farmers desiring off- 
farm employment. 

A majority of the farmers who placed land in the acreage reserve put 
all of their eligible land in the program. Participants put in an average of 
1.9 per cent of their allotted corn acreage, 95.5 per cent of their allotted 
wheat acreage and 75.1 per cent of their allotted tobacco acreage. This 
indicates that the program was used on an “all or nothing” basis rather 
than to supplement a grain production operation. 

Most of the acreage reserve participants were cash grain farmers. In 
fact, they fed an average of only 40 per cent of the feed grains raised 
on their farms. Thirty-six per cent of the participants received 50 per cent 
or more of their income from cash grain in 1956, This compares with only 
12 per cent of all farmers in the county who received 50 per cent or more 
of their income from cash grain according to the 1954 Census. 

Full-time livestock farmers usually try to raise all the grains required to 
feed their livestock and usually do not comply with their corn allotments. 
Thus many refuse to enter the acreage reserve. The cash grain farmer, on 
the other hand, who has been staying within his allotted acreage does not 
have to reduce his planting as much to qualify. Twenty-six per cent of 
the participants kept within their corn allotments in 1956, 58 per cent 
did not, and 15 per cent did not report. 

We would expect participants to shift their operations from cash grain 
to more intensive operations such as dairy or livestock farming. However, 
the percentage of farm income received by the participants from dairying 
decreased from 1956, while the percentage of farm income from poultry 
and livestock (other than dairy) remained about the same. The large 
proportion of part-time farmers in the program is important here. They 
seemed to be using the soil bank to replace most of their cash grain in- 
come and did not try to make up the loss in total farm income, if any, 
by shifting among different farm enterprises. In fact, 10 per cent of the 
participants actually received all of their farm income from the soil bank 
in 1957, 

One-fourth of the survey participants were over 65 years of age (Table 
3), and one-half of those over 65 were drawing both Social Security and 
soil bank payments. Farmers between the ages of 65 and 72 can fully 
qualify for Social Security benefits provided net earnings from self- 
employment do not exceed $1,200. After age 72, there is no limit on 
income. For those yet to qualify, acreage reserve payments received by 
afarm operator count toward Social Security as long as the operator con- 
tributes materially in the production or management of his farm. 
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TaBLE 8, PERCENTAGE oF Farm Operators By. Group, Aut Rock Count ARMERS 
(1956) compaRED wiTH Sor Banx Participants (1957) 


Difference of Soi 
Age Group All Soil Bank Participants 
(Years) (Per Cent) (Per Cent) All Farmers 
(Per Cent) 
Under 25 2.0 0 
25-34 12.0 7.9 —4.1 
35-44 24.4 20.6 —3.8 
45-54 23.3 25.4 42] 
55-64 16.4 18.0 +1.6 
65 and over 22.7 25.4 +12.7 
Not reporting 
Age 9.2 2.7 
Total 100.0 100.0 


* Wisconsin Crop and Livestock Reporter, April 1957, page 4. 


The study also pointed up that about half of the participants were full 
owners as compared with 58 per cent of all farmers in Rock County, and 
that the size of farm for acreage reserve participants remained fairly 
constant over the last three years. Participants controlled an average of 
140 acres, For those who were full owners the farms averaged about 80 
acres. Landlords and tenants shared the soil bank payments with the 
common 50-50 split. 


Soil Bank Reduces Available Land 


The soil bank program has created problems for some farmers. One of 
the most important of these is the shrinking of the amount of land rented 
to others by soil bank participants. In Rock county 39 out of 57 operators 
renting land to others decreased the acreage from an average of 96 
acres rented in 1956 to 74 acres in 1957. 

Some farmers put their corn, wheat or tobacco allotment acres into 
the program and rented out only the remaining acres. About 24 per cent 
of the participants who had previously rented land to others now have 
some of this land in the soil bank and are receiving 100 per cent of the 
payments. The soil bank law and administrative rulings contain provi- 
sions to prevent this type of thing from happening. However, it is a very 
difficult provision to make effective. 

Many small farmers are trying to expand their operations and obtain a 
more economical unit by renting or buying additional land. But the soil 
bank reduces the land available by encouraging retention of ownership 
by present owners. To the extent that farmers receive greater or more 
certain returns from land under the soil bank, this is an incentive to bid 
up the price of land and for present owners to retain ownership. In addi- 
tion, owners who reach retirement age often prefer to live on their soil 
bank and Social Security payments rather than to sell or to rent their 
farms. 


Alt 
farmeé 
may 


Mc 
this s 
to ret 
be th 

If 
reduc 
we I 
cour: 
achie 
not 
redu 
their 
prog 
wise 
tural 


size 
nei 
J 
in 
fg 
pri 
far 
mel 
occ 
cul: 
Ted 
on 
1 
of 


NOTES 153 

Although the program is intended to reduce the number of crop acres 
farmed, it has a different effect on various groups of farmers in that it 
may well handicap the farmer who is trying to expand his operations. 


Evaluation 


Most of the farmers participating in the Soil Bank were revealed by 
this survey to be part-time and older farmers looking for an opportunity 
to reduce farm operations. The alternatives given these groups may well 
be the most significant result of the soil bank program. 

If the soil bank is judged solely on how much production has been 
reduced, some may consider it a failure. But to determine its real value, 
we must recognize these other effects pointed out above, realizing of 
course, that the soil bank may not be the most desirable method of 
achieving these ends. Some of the accomplishments of the soil bank may 
not even be justifiable under a program designed primarily for surplus 
reduction. However, results such as helping part-time farmers expand 
their income earning capacity and helping full-time farmers to carry out 
programs on their farms which they might not have been able to do other- 
wise also are desirable ends of public action through national agricul- 
tural programs. 


A NOTE ON “THE UNIT FARM AS A TOOL IN 
FARM MANAGEMENT RESEARCH” 


W. Owen McCartuy 
Iowa State College 


HE concept of the unit farm may be an admirable one in an under- 

developed or backward economy, where in addition, the average 
size of holding is small, but in the form visualized by Jolly it may be 
neither necessary nor expedient to Western agriculture. 

Jolly maintains that the farm management economist has no laboratory 
in which to carry out experiments in organization and must wait for, 
farmer adoption of a new machine or practice before he can establish 
principles for its efficient use. What then is the economist doing while the 
farmer, thinking of buying a new machine, interests himself in “advertise- 
ments, shows, booklets, field trials and demonstrations”? Normally he is 
occupied in similar fashion. However, in addition, the economist is cal- 
culating running expenses, repairs, and overheads, work rates and labor 
requirements. He does this by means of data he has previously collected 
on similar machines and from his own observations and the manufac- 


"A. L. Jolly, “The Unit Farm as a Tool in Farm Management Research,” Journal 
of Farm Economics, Vol. 89, No. 3, Part 1, pp. 739-744. 
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turer's information on the new machine. Any reasonably interested far, 
management economist anticipates the needs of his area and become 
familiar with new principles and techniques or pioneers new ideas him. 
self through co-operating farmers. His district is a fascinating ever 
changing laboratory equipped for any investigation, all provided more. 
over, at no expense to himself. 

A more fundamental objection to Jolly’s article is the idea that the 
unit farm will result in “revolutionizing farm management and organiza. 
tion.” This term has an embarrassingly familiar ring—hormone weed kj. 
lers spring to mind as an example. Unfortunately for the “unit” scientist 
farmers run a business in which expenses must be met regularly and 
reasonable standard of living maintained. Thus any “revolutionary” 
changes in organization, however desirable, must be introduced grad. 
ually. In any case, since farming is concerned with growth cycles and 
the soil, it is singularly unmoved by and unreceptive to “sure-fire” revo. 
lutions. Improvements in technology are rarely fundamental. Instead we 
try a little more fertilizer, a little different grass seed mixture, a slightly 
larger manure shovel, a slightly thinner pig. 

A less radical approach than the unit farm idea is one similar to the 
federal assistance scheme in the U.S.A. mentioned by Jolly. This is the 
“farm development demonstration” scheme which has been in operation 
for a number of years in New Zealand. In return for full co-operation on 
the part of selected farmers the Department of Agriculture gives outright 
grants of money (usually for a period of five years, and amounting to 
about one-third to a half of the annual expenditure) to be spent on de- 
velopment, improvement and experiment. This procedure has advantages 
over the unit approach. 


1. Neighboring farmers see what can be achieved with improved or- 
ganization and just a little extra capital. They recognize that the 
work is carried out on a farm similar to their own, and not on a 
“fancy” Government experimental station which has access to un- 
limited capital. 

. Bankers see results at the commercial farm level. They have become 
somewhat more willing to advance money to farmers in a similar 
position (i.e., marginal equity cases) when they see that the develop- 
ment program is soundly conceived along proven lines. 

3. Public money is not spent in buying commercial farms for experi- 

mental purposes. 


bo 


In our quest for efficiency we sometimes tend to forget that the farmer 
is the ultimate decision maker. Who will be the first to suggest an “auto- 
mation of the farm” campaign to do away with these recalcitrant 
peasants? 
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ON UNIT FARMS: A REPLY 


A. L. JOLLY 
Imperial College of Tropical Agriculture 


F ECONOMISTS today achieve as much in anticipating the manage- 

ment opportunities of farmers in their area as Mr. McCarthy implies 
and if bankers are markedly influenced by farm development demonstra- 
tions, 1 stand corrected as regards the applicability of unit farms to 
developed countries. In many tropical areas, however, veritable agricul- 
tural revolutions will be necessary before efficient systems of small and 
medium sized farming are evolved: revolutions in terms of locally ac- 
cepted standards in land tenure, in the level of capitalization, utilization 
of labor, implement and power tillage, etc. Local pioneers of such changes 
have not yet appeared and unit farms will have for the time being to take 
their place. 
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BOOK REVIEWS 


A Theory of the Consumption Function, Milton Friedman. Princeton: 

Princeton University Press, 1957. Pp. xvi, 243. $4.75. 

One of the fundamental problems in agricultural economics is the 
measurement of income elasticities of demand for farm products, both in- 
dividually and as an aggregate." The measurement of the relation be- 
tween aggregate consumption and aggregate income has been extensively 
investigated by economists generally. Professor Friedman’s recent mono- 
graph, A Theory of the Consumption Function, is addressed to the gen- 
eral economist and deals principally with the relation of aggregate con- 
sumption to income. It is obvious, however, that the interests of the 
general economist and the agricultural economist over-lap in this area; 
for aggregate consumption is nothing more than the sum of expenditures 
on individual items of consumption, including, in particular, expenditures 
on farm products. 

Friedman presents a fundamentally new view of the consumption func- 
tion, i.e., the relation between aggregate consumption and income. Cen- 
tral to Friedman’s hypothesis is his sharp distinction between measured 
income, that which is recorded for a particular short period of time, and 
permanent income, a much longer term concept, It is with reference to 
their permanent incomes that Friedman supposes consumers to decide 
how much to save and how much to spend. Because of the close relation 
between the problem of estimating the consumption function and the 
problem of measuring the income elasticities of demand for individual 
commodities, one might expect Friedman’s work to have significant im- 
plications for the agricultural economist, and indeed it does. 

The permanent income hypothesis, if correct, suggests that current 
methods for measuring income elasticities of demand are totally inade- 
quate. It predicts the effect of the type of group covered by the sample 
on the income elasticities for individual items of consumption as meas- 
ured by the approved methods from cross-section data; it predicts the 
effect of the length and type of period covered on income elasticities de- 
rived in the usual way from time-series data; it suggests the valid way to 
combine income elasticities derived from cross-section data with other 
time-series data in a demand analysis, and much more. It is in fact so rich 
in meaning and implications for the applied economist, that none, agri- 
cultural or general, can afford to neglect Friedman’s book. 

One of the most significant theoretical findings is that income elastici- 
ties of demand, as computed from time-series data for short periods, 
must be too low and inadequate to explain the level of demand over long 
periods, The finding that the demand functions for meat derived from 
time-series data for the period between the two World Wars are inade- 


"See, for example, T. W. Schultz, The Economic Organization of Agriculture 
(New York: McGraw-Hill Book Co., 1953), Chapter 5, “Gauging the Relevant Income 
Elasticities,” pp. 42-82. 
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quate for predicting the level of post-war demand, is strikingly in accor 
with Friedman’s hypothesis.’ 

In the application of the permanent income hypothesis to individual 
categories of consumption, a key assumption is that permanent income 
means the same thing for different categories of consumption as for con. 
sumption as a whole. Friedman has indicated that the meaning of per- 
manent income may be interpreted in terms of the horizon of the cop. 
sumer unit. It seems unnecessarily complicated, however, to assume that 
horizons differ greatly for similar commodities. In several statistical 
analyses done at the U. S. Department of Agriculture, we have found 
that the application of the permanent income hypothesis to such similar 
items as total food consumption and meat consumption can be made 
only if the horizon for meat is assumed to be much longer than for all 
food.* This in itself reduces the attractive simplicity of Friedman's hy. 
pothesis and negates many of his specific conclusions with regard to the 
analysis of demand for individual commodities. 

Much further research is needed before the full value of the perma. 
nent income hypothesis, or a successor, can be realized in demand anal- 
ysis. Friedman’s work is extraordinarily stimulating, however, and his 
book should go a long way towards instigating such research. 


Marc NERLOVE 
Agricultural Marketing Service® 


Fifty Years of Farm Management, H. C. M. Case and D. B. Williams. 
Urbana: The University of Illinois Press. Pp. vii, 386, 1957. $6.00. 


It was indeed the good fortune of the economists of agriculture in this 
country that D. B. Williams, now of the Bureau of Agricultural Eco- 
nomics, Canberra, Australia, came to the University of Illinois from the 
University of Sydney in 1948, and by 1951 had written under Professor 
Case’s guidance a dissertation on the subject of this book, which “has 
been revised and completed” by the two authors “as opportunity has 
arisen since then.” Williams’ thesis received one of the awards of the 
American Farm Economic Association. They made an excellent team for 
this undertaking. Neither alone could have reviewed this long history 
with more than a major fraction of the insight revealed in this volume. 

The most important service that a reviewer can render on this occasion 
is to indicate how this volume supplements the Taylors’ The Story of 
Agricultural Economics. Principally, it gives more detail than there was 


*See Elmer J. Working, Demand for Meat (Chicago: Institute of Meat Packing, 
1954). 

* Reported in Marc Nerlove, Distributed Lags and Demand Analysis, forthcoming, 
AMS publication. 
* On military leave. 
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space for in the Taylor volume. Secondarily, its interpretation of de- 
yelopments and evaluations now and then differs significantly. One would 
expect this from persons with as different backgrounds of life experience 
as these two pairs of authors. Also, as one would expect, each pair gives 

articular attention to the parts of this history with which it had most 
to do. This is not intended as a criticism. It merely recognizes that a full 
and balanced history is seldom told by one of its major participants. The 
part of the evolution of farm management receiving most emphasis in 
this case is, of course, account-book record keeping. 

The history of farm management in the United States in this book is 
divided into five periods by decades. The first decade, 1900-1910, is 
covered in Chapter 2, and is called “Pioneer Farm Management Re- 
search.” It reports the three ways of studying farm management initiated 
in this decade: The model farm way, promoted by W. J. Spillman and 
The Office of Farm Management that was set up in the Bureau of Plant 
Industry in 1902; the cost-of-production approach using the cost-route 
method of collecting data, started at Minnesota under Andrew Boss's 
leadership in 1902; and the survey method of collecting data and asso- 
ciated cross-classification method of analysis started at Cornell under 
George Warren’s leadership. 

The reason for the title of Chapter 3, “Defining and Establishing the 
Field” was that on the one hand in this decade farm management made 
considerable headway in getting separated from agronomy and the 
technologies, and on the other hand, it became differentiated first from 
agricultural economics by a committee on “cleavage,” and then presently 
defined as a subdivision of agricultural economics. The American Farm 
Management Association was organized in 1910 and combined with the 
infant American Association of Agricultural Economists in 1919 to form 
the American Farm Economic Association. The major methodological 
developments in this period were the large expansion of use of the survey 
method, the decline of the model approach, and the evolution (Illinois 
taking the lead) of farm account-book record-keeping. The authors at- 
tribute these developments to the need for data to use in the extension - 
program put on its feet in the Smith-Lever Act of 1914. Certainly this 
need became a powerful influence on farm management “research” from 
this point on. Chapter 4 on “The Advent of the Economists” is really 
mostly an adjunct of Chapter 3 and reports the intrusion of H. C. Taylor, 
T.N. Carver and E. G. Nourse on the scene in the same decade. 

Chapter 5, “Reappraisal of World War I,” traces developments in the 
postwar decade; the setting up of the Office of Farm Management and 
Fam Economics under Taylor in 1919 and of the Bureau of Agricultural 
Economics in 1922; the inauguration of the outlook program starting in 
1928; the expansion of social science research under the Purnell Act of 
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1925; the real beginnings of farm budgeting and input-output analysis, 
with inspiration from Black; and finally type-of-farming area mapping, 
Also, farm management associations and private farm management sey. 
ices came into being. There was a strong revival of cost-of-production 
projects at the start of this period, actuated by the sharp break in prices 
in 1920. 

Chapter 6 covers the depression period of the 1930's. All that will be 
said as to farm management developments in this decade is that they were 
associated increasingly with the government action programs, including 
especially the AAA and the SCS. This meant that production readjust. 
ment, the whole-farm approach and budgeting, and conservation received 
more and more attention. Cost of production analysis largely faded from 
the scene, and has been little revived since. 

Chapter 7 on “Wartime Farm Management and Postwar Trends’ 
mainly reports further developments along lines already reported, such 
as input-output studies and production adjustment. Two aspects of farm 
management, interviewed briefly in earlier chapters, are developed at 
some length; namely, the risk factor in farm planning and decision. 
making, and the managerial function, with T. W. Schultz’s thinking 
figuring importantly in this. 

The foregoing summary statements do not indicate the considerable 
amount of discussion of the principles of research methodology, and of the 
relation between the principles of farm management and of general 
economics, including especially economic dynamics. On these topics more 
is included than in the Taylor book. 

The final chapter in the book is called “Farm Management in Retrospect 
and Prospect.” All the reviewer wants to say on this subject is that he 
would be unhappy if he did not see more room for progress and more 
gleams of light on the horizon than do these two authors. 

This leads the reviewer to several other less favorable comments: 

1. In line with the last paragraph, the integration of farm management 
planning and soil conservation planning has really gotten underway only 
since about 1948, instead of much earlier as stated in this book. 

2. The reviewer wishes that every time the writers mention “cost” or 
“cost of production” in their book, they had said “costs” instead. This 
would have required rewriting hundreds of sentences, and whole para- 
graphs and even pages, but it would have saved considerable confusion. 
There really is a need for much more analysis of different costs, such 
as by the input-output procedure. 

3. Several statements in the book seem to imply that the “model’ 
method of Spillman is the “case method” of research. It is about as far 
from the case method as a method of research as anything that could be 
imagined. An analysis of selected modal type farms should be made. 
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4, As an extension approach to farm management, getting a few 
hundred of the better farmers in any state to keep full account-book 
records has much to recommend it. The greatest value is in keeping the 
college teaching, research and extension staffs informed on changes the 
farmers are making and how they are working out. However, the research 
yalue of the account book and records is relatively small, in the reviewer's 
judgment, which differs with that of the authors, Also there is serious 
danger that years of working together with these farmers will develop 
more of a service arrangement than of an educational one. This is, no doubt, 
the reason that a few more states have organized farm management asso- 
ciations. 

5. Notable in this connection is the failure to describe the “balanced 
farming” program of Missouri, and the associations that have evolved 
from it. 

6. One also misses any comparisons of the development of farm 
management in this country, Great Britain, and the countries of Western 
Europe. 

7. About the only textbooks in farm management reviewed in this 
undertaking are those of F. W. Card in 1907 and George Warren in 1911. 
This suggests that teaching receives less attention than research. Surely 
some of the textbooks written since 1930 especially contain analysis far 
in advance of the relatively naive empirical generalizations of these early 
years. 

8. This calls to mind the characterizations of several early publications 
as “milestones” in the advance of the science of farm management. Surely 
some of these are better characterized as markers on what later proved 
to be by-paths. The best example of this is, of course, the early emphasis 
on cost of production analysis. 

9. Finally one minor detail. A footnote on page 74 reads as follows: 
“Witness the neat compliment to Warren and the forceful criticism of 
many current studies in Wilcox’s complaint that too many current studies 
merely prove that George Warren was right back in 1911.” Wilcox wrote 
this in 1947, meaning to say by it that the makers of these studies had 
not advanced in their thinking beyond the simple empirical observations 
of Warren in his early years. 


Joun D. BLAck 
Harvard University 


Farm Trouble, Lauren Soth. Princeton: Princeton University Press, 1957. 
Pp. vii, 221. $3.75. 
This book deals with major agricultural policy issues in the United 
States. It presents a diagnosis of the economic problems surrounding 
these issues, evaluates past and present policies, and gives the author's 
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views as to desirable policies. The book is written in a very readable 
style and is intended for a general audience. That it deserves a wide 
reading there is no room at all to question. It displays 1) a commang of 
the history and facts relevant to agricultural policy, 2) a command of the 
economic analysis required to analyze the policies, and 3) a moderate 
yet sensible approach to solutions. 

The number one agricultural problem, in Soth’s view, is rural poverty, 
He characterizes the condition of the “neglected one-third” of American 
farm families as a moral and economic blight, and he urges a program of 
“Point Four at home” for these families. Although the importance of 
poverty is emphasized, the preponderance of discussion concerns prob. 
lems of commercial agriculture that have traditionally received more 
emphasis in policies and policy debates. Views are expressed on nearly 
every major issue in national agricultural policy. Guiding these views js 
a belief stated in the preface: “Instead of trying to plan agricultunl 
production in detail by means of acreage controls, instead of trying to 
buttress farm income by price supports which encourage excessive output 
of certain crops—this book . . . argues that open subsidies, not related 
to the prices of individual commodities, are more consistent with a private 
enterprise economy.” 

The first five chapters review briefly the history of debates about agri- 
cultural policy. An attempt is made to get at the untruths and half-truths 
of the “shibboleths” in these debates. Some of the latter pertain to the 
family farm, rural life, parity, the middleman, and the idea that agricul- 
ture is controlling in the prosperity of the nation as a whole. From chap- 
ter six onward, Soth begins to present arguments in favor of particular 
policies. In addition to the programs already mentioned that concem 
poverty, he speaks favorably of homesteads-in-reverse; programs aimed 
at counteracting price fluctuations, including 1) ever-normal granary 
proposals for storable commodities and 2) compensatory payments in 
connection with perishable commodities; advice (page 193) that “the 
producers of the major export crops should continue to use their political 
strength to press for lower trade barriers in general and to minimize the 
conflicts in domestic agricultural policy with a freer foreign trade policy’; 
and a number of others. 

The approach to policy revealed in this work may be called sound, 
for at least two reasons. First, alternative policy goals are examined and 
those the author believes to be most important are made evident. Soth’s 
primary goal is the achieving of equitable incomes for farmers. He ex- 
hibits no unswerving allegiance either to free market solutions or, if one 
judges from emphasis, to refined criteria of resource allocation when 
either of these does not generate a satisfactory income situation in a 
large segment of the economy. In choosing income equality as a goal 
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for farmers, he seems to get right at the heart of the reason national 
opinion may concur in the desirability of extensive federal programs for 

A second way in which Soth’s approach is sound is that policy recom- 
mendations tend to be logically formulated in view of his analysis of the 
causes of farm ills. The book contains many examples of this kind of ap- 

roach. Some of the examples are as follows. In speaking favorably of 
, homesteads-in-reverse proposal, he says (page 134): “It cannot be em- 

hasized too much that the fundamental adjustment needed to take care 
of the surplus situation in American agriculture is a reduction in the 
number of farm families. The question is whether this adjustment should 
be allowed to take place ‘by itself, without help from the state, or should 
be smoothed and speeded up by a subsidy.” In calling for re-orientation 
of extensive activities, he says (page 91), “What commercial farmers 
want, actually, is not education, but a technical service, for which they 
could pay as a business expense.” In view of the desirability of elimi- 
nating poverty, he argues that extension should be re-oriented toward low 
inoome farmers. The reason for favoring a de-emphasis of research di- 
rected toward new production technology is clearly stated (page 136): 
“Since research funds are limited, why not allocate more of them to 
projects which will help reduce surpluses rather than increase them?” 

In devoting much space to non-poverty problems, Soth is reflecting the 
actual emphasis in discussion and in federal and state agricultural activi- 
ties. If one looked only at current emphasis in talking and action, one 
would not know that the most important agricultural problems in this 
country have to do with poverty. Those who agree with Soth as to their 
importance may wish that the book contained an even more strident 
urging to attack poverty. 

The income measurements presented call attention implicitly to a 
measurement problem that has been neglected by researchers. This 
seems important enough to the subject matter of Farm Trouble to men- 
tion even though it may not be major to an evaluation of the book. Soth 
did not have available an estimate of possible income disparity for the 
farmers in the mainstream of commercial agriculture who produce most 
of the marketed farm products. He correctly emphasizes that the great 
disparity between farm and nonfarm per capita income provides a mis- 
kading argument in favor of price supports, because this comparison is 
loaded by the low-income farmers who produce a relatively small amount 
of the saleable agricultural products. Soth says (page 89): “If only the 2 
million farmers who produce about 85 per cent of the agricultural 
products for markets are considered, then per capita farm income would 
not show this great disparity.” Elsewhere he notes that this group of 
lamers is actually characterized by higher income than the average non- 
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farm family (page 60): “In 1953 these 2 million averaged about $5,600 in 
net money income. The net money income of nonfarm families averaged 
slightly under $5,000.” While this comparison is at another extreme of 
comparing the top of one group with the average of another group, the 
point is that no valid comparison was available. It is of course not easy to 
make meaningful income comparisons for different groups of human 
beings. But even if researchers would make only some first approxima. 
tions of alternative nonagricultural earnings relevant to commercial 
farmers, we would be able to sense better the magnitude of income dis. 
parity for this group than we can on the basis of the aggregate figures, 

The reader will find that it is not easy to dismiss Soth’s policy pro. 
posals lightly. Only one will be questioned here. This pertains to the 
assertion (page 165) “that direct subsidies from the government are the 
only way to pull farm family income up nearer to nonfarm income.” This 
would be coupled with “a corresponding payment program to fam 
families who want to leave agriculture and get established in urban 
occupations.” Persons who favor heavy reliance on the latter type of pro- 
gram may feel that subsidies to those who remain in agriculture may 
substantially increase the payments necessary to induce off-farm move- 
ment. They can argue that if farmers will respond to an economic incen- 
tive from the government to leave farms, they are likely also to respond 
to a similar incentive to remain on the farm. From another standpoint, 
persons who favor marketing quotas and other direct controls to help 
raise farm prices and income may question the idea that “the total cost 
(taxes and food costs) to the nonfarm public of maintaining a given level 
of farm income would be less.” Quite apart from the technical question 
of whether combined taxes and food costs adequately represent the extent 
to which consumer welfare is affected by farm programs, there is the 
possibility that subsidies for farming without safeguards against increased 
output might be more enormously expensive to the government than Soth 
suggests. No one can be sure how far farmers would increase production 
if output controls were relaxed. In the event the increase in production 
was very noticeable, the fall in market prices might greatly increase the 
subsidies required to maintain farm income in view of low price elasticity 
of demand for agricultural products. 

Perhaps the most important thing to be said about this book is that it 
makes a valuable contribution in dealing with the fundamentals of farm 
problems forcefully in a way that can be understood by a large number 
of people. One hardly needs to add that this kind of contribution is needed 
much now. The agricultural economist familiar with academic literature 
on policy will not find many new arguments here, but he will find the 
arguments expressed provocatively and convincingly. Those who dis- 
agree with Lauren Soth’s views will have difficulty in finding convincing 
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counter-arguments against most of them. Regardless of agreement or dis- 
agreement with particular views, readers will be in concensus that Soth’s 
iscussion is constructive and able, and that it will help in raising the 
level of debate about federal agriculture policies. 
GEORGE S, TOLLEY 
North Carolina State College 


Agriculture in the British Economy. Edited by Sir James Scott Watson. 
London: Imperial Chemical Industries Limited, 1957. Pp. 311. 21s. 


Looking forward to agriculture’s proper place in the British economy 
of the next decade or more is no small undertaking. To seek the answers 
from a diverse group of nearly 200 individuals, assembled for a three-day 
conference, might seem to involve wishful thinking. Yet, such was the 
task set by Imperial Chemical Industries Limited in sponsoring the under- 
taking reported in these proceedings. 

Conference participants were farmers and industrialists, economists and 
agricultural researchers, bankers and farm organization leaders, civil 
servants and members of parliament. Credit for the considerable degree 
of success attained appears due in part to the broad educational back- 
grounds of these participants, and in part to the merits of a system where 
conference papers are limited in number, circulated in advance, and seri- 
ously discussed at some length. 

More specifically stated, the objective of the conference was to consider 
the part which home agriculture could, or should, play in providing for 
future food needs. Remember that Britain now obtains only about half of 
her food supply from imports, a consequence of agricultural expansion 
during the last decade. However, government payments totalling around 
$600 million annually help to finance current production. 

Early in the conference, E. A. G. Robinson examined demand and trade 
prospects as related to agriculture. According to his findings, the demand 
for home agricultural production may rise by something like 20 per cent 
over the next decade. The commodity-by-commodity analyses presented 
during the second part of the conference suggested that corresponding 
increases in output would in general be feasible at present or reduced cost 
levels. Investment capital and assurance of stable markets, it was later 
argued, are the prime needs for realizing increased output and perhaps 
cost savings, But, others were clearly skeptical about the economy and 
wisdom of further investments for agricultural expansion. 

Some divergence of thinking in the papers appeared, as J. R. Raeburn 
neatly explained in his discussion, because some were optimistic about 
possibilities of agricultural production overseas and the advantages of 
competition and flexibility throughout the economy, while Robinson was 
pessimistic about export markets for manufactures and about rising food 


172 REVIEWS 


prices overseas. The conference did not resolve the question of whethe; 
or not public policy should place more emphasis on increasing output 
than on reducing costs, although several speakers seemed to feel that the 
former would be unwarranted without a simultaneous downward shift 
of the supply curve. 

The potential opportunities for improved grassland management were 
repeatedly stressed. Reportedly, average grassland output could be in. 
creased economically by at least a third. Among the means to higher 
output stressed was improved utilization through strip-grazing and much 
more silage-making. To exploit grassland opportunities fully, another 
participant pointed out, will require investments in more livestock, effec. 
tive livestock housing, grass conservation equipment and facilties, drain. 
age, and other improvements. 

Can Britain afford to provide special inducements for scarce capital to 
move into such uses, or, conversely, can she afford to do otherwise? Cer. 
tainly the plea for a program of selective, large-scale capital investment, 
as against assistance through prices, warrants sympathetic consideration, 
For that matter, such a change of emphasis might even have some merit 
for dealing with the considerably different problems of American agri- 
culture. 

Both the main papers and the discussions provide lively reading. As an 
example on the deficiencies of agricultural policy: “We (agriculture) are 
not alone in needing a blood transfusion of new ideas. The featherbed is 
not the proprietary prerequisite of the farmer. It has become a national 
emblem.” 

Or note the permanent amazement at the stomach capacity of “the big- 
eating Americans.” In this connection, a parenthetical note seems in 
order. Contrary to frequent practice, it is hardly fair to compare per- 
capita British and American meat consumption directly without excluding 
from the American data some 15 or 20 Ibs. of fat pork which Britishers 
would hardly accept as “meat.” 

To summarize, many agricultural economists, including workers con- 
cerned with farm management, public policy, and international eco- 
nomics, will find stimulating reading in these proceedings. 

R. G,. WHEELER 


Michigan State University 
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NEWS NOTES 


The Department of Agricultural Economics, University of California reports 
with regret the death of Ricuarp L. ApaMs, Emeritus Professor of Farm 
Management, Emeritus Agricultural Economist in the Experiment Station 
and on the Giannini Foundation. He died November 3, 1957, while en 
route home from his assignment in Taiwan where he has been for the 
past three years. : 

\. E. AnpaL has been made Head of the Production Economics Section, Eco- 
nomics Division, Canada Department of Agriculture. 

Henrik AuNE, formerly a research fellow at the University of Minnesota, is 
now Assistant Professor of Agricultural Economics at the University of 
Southern Illinois. 

Henry H. BAKKEN, Professor of Agricultural Economics, University of Wis- 
consin, has recently returned from Chile where he served as consultant 
for the Institute of Economics, University of Chile. His principal assign- 
ment was that of revising the curriculum of the University and establishing 
a new Department of Agricultural Economics for graduate and under- 

aduate studies. 

G. E. BLANcH, Professor of Agricultural Economics at Oregon State College 
has returned from a two-year mission to Thailand, He resumes his research 
and teaching duties in the field of Farm Management, Finance and Taxa- 
tion. 

Frep W. Beter, JR., formerly in charge of the Western Livestock office at 
Denver, Colorado, aul August 31, 1957, with over 46 years of service 
in the Agricultural Estimates Division, AMS. Robert S. Overton, of the 
Livestock Branch of the Agricultural Estimates Division, AMS, succeeded 
Beier September 1. 

Smney C. BELL has resigned as instructor and assistant in Agricultural Eco- 
nomics from the Alabama Polytechnic Institute to enter Graduate School 
at Michigan State University, East Lansing. 

BenjJAMIN H. BENNETT, head of the Dairy Statistical Branch of the Agricul- 
tural Estimates Division, AMS, retired September 30, 1957, with over 33 
years of service. 

Mark Borton has resigned from the staff of the Farm Economics Research 
Division, ARS, to accept a position with the Securities and Exchange 
Commission. 

Witt1AM C. Bowser, Jr., formerly with USDA’s Foreign Agricultural Service, 
has joined the staff of the Cotton and Oilseeds Branch of the Farmer 
Cooperative Service. 

Carvin C. Boykin, who has been doing graduate work at Texas A. and M. 
College, recently accepted a position as Assistant Professor in the Depart- 
ment of Agricultural Economics and Sociology at Texas A. and M., where 
he will do work in range economics. 

Wiu1aM Caverr is currently employed as a research fellow to work on a 
study of crop competition in the Red River Valley for the University of 
Minnesota. He retired in March from his position as Director of Research 
for the eighth Farm Credit District. 

K. CurisTeNsEN, E. N. Caste and Gorpon R. Sitton were promoted to 
Associate Professors of Agricultural Economics at Oregon State College 
effective July 1, 1957. Emery Castle was also elected Editor-and-Vice- 
President of the Western Farm Economics Association for 1957-58. 
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Harotp B, Cxiark, formerly with the University of Kentucky, has been 
pointed Professor of Agricultural Economics at the University of Flor 

Cuarzes L. CLELAND has been appointed Assistant Professor in Rural Sociol 
and Assistant Rural Sociologist at the University of Tennessee, effective 
January 1, 1958. He was formerly research assistant at the University of 
Wisconsin. 

James F. Core has joined the Agricultural Economics staff at New Mexic 
A. and M. While working on farm credit problems and ground wate; 
studies, he is also continuing graduate work in Agricultural Economics, 

James R. Cownic, formerly with the Civil Defense Administration at Battle 
Creek, Michigan, has joined the staff of the Farm Manpower Section, 
Farm Population and Rural Life Branch, Agricultural Economics Division, 
AMS, as an analytical statistician. 

Curton B. Cox, Professor of Agricultural Marketing at Purdue University is 
on leave this academic year to work with John Davis and associates in the 
Graduate School of Business Administration at Harvard. 

T. P. Cricter has completed the requirements for the Ph.D. degree in Agri. 
cultural Economics at Oklahoma State University and has accepted a 
position as Market Analyst for E. I. DuPont de Nemours and Co., Inc, 
Wilmington, Delaware. 

Tuomas L. Cryer, JR., Office of the State Statistician, Agricultural Estimates 
Division, AMS, Alabama, moved to the Office of the State Statistician, 
West Virginia. 

Grorce R. Dawson has joined the staff of the Department of Agricultural 
Economics as Assistant Professor at New Mexico A. and M., after com- 
pleting the requirements for the Ph.D. degree at Cornell University. 

J. A. Dawson received his Ph.D. degree from the University of Chicago in 
August and is now Head, Prices and Statistics Unit, Economics Division, 
Canada Department of Agriculture. 

Lynn H. Davis, Assistant Professor of Agricultural Economics at Utah State 
University, has accepted the Robert Johnson Fellowship at Oregon State 
College to continue his studies toward a Ph.D. degree. He will work on 
a special marketing assignment during the two years that he will be at 
Oregon State College. 

Joun S. Decourcy of the Agricultural Estimates Division, AMS, transferred 
from the Foreign Agricultural Service to AMS to be on the staff of the 
Office of the State Statistician, Agricultural Estimates Division at Raleigh, 
N.C. 

G. J. Dosson has been made Head, Domestic Policy Unit, Economics Division, 
Canada Department of Agriculture. He was with a Canadian delegation 
in Geneva during the GATT negotiations in November and December. 

Joun P. Dox joined the Agricultural Economics Branch, Division of Agricul- 
tural Relations, TVA, in September as an agricultural economist. 

TuHeoporeE R. Ercuers has joined the staff of the Farm Supplies Branch, Farmer 
Cooperative Service. He holds B.S. and M.S. degrees in agricultural 
economics from the University of Minnesota. 

Grorce M. Enctanp has joined the staff at the University of Illinois as an 
assistant Professor in Agricultural Economics with emphasis in the area 
of food merchandising. He received his graduate training at the University 

of Vermont and prior to coming to Illinois had developed a program in 

food merchandising in the state of New York. 
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Homer C. Evans, Associate Agricultural Economist with the West Virginia 
Experiment Station, has completed the requirements for his Ph.D. degree 
at the University of Minnesota. The degree will be granted at the end 
of the fall term. The title of his thesis is “The Nature of Competition 
Among Apple Processors in the Appalachian Area.” 

Morris Evans, Associate Professor and Assistant Agricultural Economist, re- 
tired in December after 15 years with the New Mexico Agricultural 
Experiment Station. Previous service included 15 years with the Kansas 
Experiment Station in a similar position and seven years with the USDA. 

Duan L. Fepye, who received the M.S. degree in Agricultural Economics in 
1957 from Montana State College, is employed by Kurth Malting Com- 
pany, Minneapolis. He represents that company on the Minneapolis Grain 
Exchange. 

RicHaRD J. Foote, former Head of the Price and Trade Research Section, 
Agricultural Economics Division, AMS, has accepted a position as an 
economist with the Connell Rice and Commission Company, Stamford, 
Conn. 

RayMonp O. GAARDER joined the staff of the Market Organization and Costs 
Branch, AMS, in July. He was formerly on the staff of the Department 
of Agricultural Economics and Rural Sociology at Iowa State College. 

RovaLD Gatry, who completed his requirements for a Ph.D. degree at 
Cornell University in September, has accepted a position as Assistant 
Professor of Agricultural Economics at Rutgers University. He is doing 
teaching and research in Statistics and Marketing. 

RoserT S. GLOVER has resigned as Assistant in Agricultural Economics from 
the Alabama Polytechnic Institute to — a position as Assistant Pro- 
fessor of Agricultural Economics at Stephen F. Austin State College, 
Nacogoches, Texas. 

Wat1aM E. Gosxe has returned from Iowa State to the University of Ten- 
nessee after completing all requirements for the Ph.D. except the thesis. 

James R. Gray joined the staff of New Mexico A, and M. as Associate Profes- 
sor of Agricultural Economics on January 1, 1958. He resigned his posi- 
tion with the Farm Economics Research Division, ARS, to take the college 
position. Gray has been stationed in New Mexico since 1952. 

Sam L. Guy, formerly in the Office of the State Statistician, Agricultural Esti- 
mates Division, AMS, at Jackson, Mississippi, has transferred to the com- 
parable office at Nashville, Tennessee. 

Joun W. HacEn, formerly graduate assistant in the Department of Agricultural 
Economics at North Dakota Agricultural College, completed his M.S. 
degree in November and has accepted a position as Extension Marketing 
Specialist at North Carolina. 

RicuaRD HAL, agricultural economist of the Market Development Branch, 
AMS, has recently returned to Washington, D.C., from a temporary assign- 
ment in New Orleans, La., where he worked on cooperative research with 
the Southern Utilization and Research Division, ARS. 

R. J. Hammonp of London, England, is in residence at the Food Research 
Institute of Stanford University on a two-year research contract to evaluate 
procedures and technique of cost-benefit analysis in connection with water 
pollution control projects for the U.S. Public Health Service. He is the 
official historian of U.K. Food Policy in World War II. 
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C. W. Hammons of Ohio State University retired from his position as Extension 
Professor in Agricultural Marketing. 

Joun K. Hanes, who received his M.S. degree at Louisiana State University in 
August, 1957, has joined the Washington staff of the Market Organiza. 
tion and Costs Branch, Marketing Research Division, AMS. 

Rotanp Harais transferred from the Fruit and Vegetable Division, AMS, ty 
the Market Development Branch, Marketing Research Division, AMS, in 
August. 

PAUL a has been appointed to the extension staff of the University 
of Minnesota as a Farm Management Specialist. He was formerly county 
agent in Clay County, Minnesota. 

G. Dean HasENMyYER, formerly in the Office of the State Statistician, Agricul. 
tural Estimates Division, AMS, at Springfield, Illinois, transferred to the 
comparable office at Louisville, Kentucky, in July. 

LawRrENCE W. Haynes, Dairy Statistical Branch, Agricultural Estimates Divi. 
sion, AMS, received his Ph.D. degree in February, 1957, from the Uni- 
versity of Wisconsin. 

RussELt L. Hawes, agricultural economist, has transferred from the Fruit and 
Vegetable Division to the Distribution Programs Research Section of the 
Market Development Branch, AMS. 

Kenzo Hemi of the National Institute of Agricultural Research, Tokyo, is 
spending the academic year 1957-58 at the Food Research Institute of 
Stanford University. 

THor A. HErTscAaRD completed his graduate work for the M.S. degree in 
Agricultural Economics at North Dakota Agricultural College in Decen- 
ber and has taken a position as Assistant Agricultural Economist on the 
staff. 

Cwartes A. Hines has transferred from the Office of the State Statistician, 
AMS, in West Virginia to the Agricultural Price Statistics Branch, Agri- 
cultural Estimates Division, AMS, Washington, D.C. 

Roy E. Hurrman, head of Agricultural Economics and Rural Sociology at 
Montana State College, is the new president-elect of the Western Farm 
Economics Association. 

Mrs. Lois Hurcuison, Farm Economics Research Division, ARS, who joined 
the Division a year ago to work on farm rental estimates, retired recently. 

DonaLp Jackson, Market Organization and Costs Branch, AMS, transferred 
from the Washington, D.C., office to the Office of the State Statistician in 
Berkeley, California. 

RaupH D. JENnincs, Farm Economics Research Division, ARS, who specialized 
in livestock feeds and feeding, retired in September after more than 42 
years of government service, most of which was in the Department of 
Agriculture. 

RoserT W. JOHNSON joined the Washington staff of the Marketing Organiza- 
tion and Costs Branch, Marketing Research Division, AMS. 

Bruce F. Jounston of the Food Research Institute of Stanford University left 
recently on a four-month trip to study aspects of the staple food economies 
of four West African territories and the Belgian Cong«. He will also visit 
more briefly in several other African territories and in London, Brus- 
sels, and Paris, 

Joun Kap.ec joined the Agricultural Economics staff at Purdue University in 

September as an instructor in teaching and research in Farm Manage- 

ment Production Economics. 
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wason K, KAIsER joined the staff of the Market Organization and Costs 
Branch, Marketing Research Division, AMS, as an agricultural economist. 

Aurrep W. Keatinc completed his graduate work for the M.S. degree in 
Agricultural Economics at North Dakota Agricultural College in Decem- 
ber and has taken a position as Commodity Specialist with the North 
Dakota Farm Bureau. 

Ricuarp A. KiNG of the staff at North Carolina State College has been named 
M. G. Mann Professor of Agricultural Economics. 

Jack KLEIN of the Market Organization and Costs Branch, Marketing Research 
Division, AMS, is now stationed at Berkeley, California, where he will do 
research work on dairy marketing problems. 

inv KNuDTSON is now employed as Agricultural Economist for the Federal 
Reserve Bank at Minneapolis. He was formerly an instructor at the Uni- 
versity of Minnesota and received his Ph.D. degree from that institution 
in December. 

JAMES M. KoerPer, formerly in the Office of the State Statistician, Agricultural 
Estimates Diivsion, AMS, at Louisville, Kentucky, transferred to the Farm 
Employment Section, Special Statistics Branch, Agricultural Estimates Di- 
vision, AMS. 

GeraLD E. KorzANn was promoted to Professor of Agricultural Economics at 
Oregon State College effective July 1, 1957. 

OrviLE Krause, Office of the State Statistician in Wisconsin, Agricultural 
Estimates Division, AMS, received his Ph.D. degree in agricultural eco- 
nomics in June, 1957, from the University of Wisconsin. 

Iz0 F, Kristyanson has resigned from United College, Winnipeg, Manitoba, 
to work towards his Ph.D. degree at the University of Wisconsin. 

D. G. LaFFeRTY, formerly with the University of Arkansas, returned to Ar- 
kansas on November 1, after a year of service with the USDA in Wash- 
ington, D.C. 

ApLowE L. Larson, Professor of Agricultural Economics at Oklahoma Staite 
University, has been granted leave of absence to pursue post-doctoral study 
at the University of California, Berkeley. 

TaeopoRE W. LxEp has resigned his position as Extension Specialist in Food 
Merchandising at Ohio State University, 

Roy W. LENNARTSON, Deputy Administrator of Marketing Services, AMS, has 
been awarded a $750 scholarship by the American Management Associ- 
ation in cooperation with the Civil Service Commission for having best 
met the pre. sei for government workers with outstanding abilities in the 
field of management. 

RussELL Lioyp, Farm Economics Research Division, ARS, stationed in 
Nevada, has been appointed chairman of a farm economics subcommittee 
of a state review committee for the Soil Conservation Needs Survey Pro- 
gram of the Soil Conservation Service. 

Frep MANN, Farm Economics Research Division, ARS, stationed in Illinois, 
recently completed requirements for a law degree at the University of 
Illinois and has been admitted to the Illinois bar. 

Jous W. MaMEr has resigned his position with the Department of Agricultural 
Economics, University of California, to accept a position as Assistant Pro- 
fessor at the University of Connecticut. 

Jouv MrEK, who recently completed his M.S. degree in Agricultural Eco- 

nomics, Oklahoma State University, has accepted a position as Agricultural 

Economist, Soil Conservation Service, Oklahoma City. 
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PauL MEHL retired in November, 1957, from his position as an agricultural 
economist in the Market Organization and Costs Branch, AMS, after more 
than 30 years with the USDA. 

Earu B. MILter joined the staff of the Market Organization and Costs Branch 
Marketing Research Division, AMS, as an agricultural economist. 
Guy W. MiLter of Ohio State University has retired from his position as Extep. 
sion Professor in Farm Management after completing a second two-yeq 

stay in Pakistan as part of the Point 4 Program. 

Epwarp G. Misner, Professor of Farm Management, retired October 1, He 
joined the staff of Cornell University as an instructor in Farm Management 
in 1914. 

Haroip O. Moe has completed his work for the M.S. degree in Agricultura 
Economics at North Dakota Agricultural College and has accepted a pos. 


tion with Cities Service Oil Company at Grand Forks, North Dakota, He | 


serves as Farm Sales Representative and works with the Cities Service 4-} 
award programs. 
WILLIAM Morrison resumed his position as Assistant Professor of Agricultural 


Economics at the University of Arkansas after having spent a year work. 


ing toward the Ph.D. degree at Oklahoma State University. 

Rosert B. Moss joined the Department of Agricultural Economics of the Uni- 
versity of Georgia January 1, 1958, as research assistant. 

WitiiaM G. Murray of the Division of Agriculture, Iowa State College, was 
honored in November when he was presented the 1957 Gamma Sigma 
Delta Award for Distinguished Service to Agriculture. The award from 
Gamma Sigma Delta goes to one person in the nation each year. 

Rocer G. Murpny has accepted a position as a agra in marketing work 
with Cornell’s food marketing information office in the New York City 
Metropolitan area. 

T. Everetr Nicuots has joined the staff at North Carolina State College as 
Extension Grain Marketing Specialist. 

WittiaM H. Nicuoxts of Vanderbilt University has been elected First Vice 
President of the Southern Economic Association for 1957-58 and is slated 
to become President for 1958-59. 

Frep Nunns has resigned from the staff of the Farm Economics Research 
Division, ARS, to take a position as Director of the Land Study Bureau at 
the University of Hawaii, 

Puitie OLsEN joined the staff at Purdue University in September as an in- 
structor to do teaching and research in Rural Sociology and Agricultural 
Economics. 

RussELL Oxson of Ohio State University is remaining in India for two years. 
He will be in charge of the Ohio State group helping to establish an +a 
cultural college in Punjab Province, India. For the past two years he has 
been in India participating in the program as an agricultural economist. 

Howarp Ossorn transferred from the Office of the State Statistician in Oregon 
to the Office of the State Statistician in Boston, Mass., Agricultural 
Estimates Division, AMS. 

Tsuromi Oucut of Tokyo University arrived in mid-November to spend the 
year at the Food Research Institute, Stanford, as a Rockefeller Fellow. 

Ray M. Pau.esen, Assistant Secretary, Crop Reporting Board, Agricultural 

Estimates Division, AMS, transferred to the Livestock Branch in Wash- 

ington, D.C., in September. 
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A, Pearson retired October 1 from his position as Professor of Prices 
and Statistics at Cornell University, Professor Pearson joined the Cornell 
staff as an instructor in 1920. 

£, LovisE PFEFFER of the Food Research Institute of Stanford University will 
leave in late February to spend six months in Argentina on a Fulbright 
grant. 


| Vern PHERSON, instructor in Agricultural Economics at Purdue, is on leave as 


a researcher this year to work with John Davis, C. B. Cox and associates 
in the Graduate School of Business Administration at Harvard University. 

C. V. Prato, Associate Professor of Agricultural Economics at Oregon State 
College, left with his family in August to represent Oregon State College 
for a two-year assignment with Kasetsart University, Thailand. He will 
continue the program started by Grant E. Blanch who has been in Thai- 
land the past two years, developing a program in Farm Management 
research and instruction. This program, which is associated with the 
Oregon State College Mission to Thailand, is financed by the Council of 
Economic and Cultural Affairs, New York City. 


BuRWELL B. PowELi, Market Organization and Costs Branch, AMS, passed 


away in October, 1957. He had served the USDA for many years. 

Gorpon R. Powexu has been appointed Interim Research Associate at the 
Florida Agricultural Experiment Station. 

Levi A. POWELL, Sr., of the Department of Agricultural Economics, University 
of Florida, has been given leave for a year to work with the cucumber 
industry, 

Joun R. i formerly in the Office of the State Statistician at Lincoln, 
Nebraska, Agricultural Estimates Division, AMS, transferred to the Crop 
Reporting Board, Agricultural Estimates Division, MS, as Assistant Secre- 
tary in August. 

M. E. QUENEMOEN, Extension Farm Management Specialist at Montana State 
College, is enrolled for a year of graduate study at Michigan State Uni- 
versity. 

T.S. a Assistant Professor of Agricultural Economics at Montana State 
College, is enrolled for a year of graduate study at Iowa State College. 
Joun C. RepMAN returned September 1 to teaching and research in the De- 
partment of Agricultural Economics, University of Kentucky, after a year 
of advanced study at the University of Chicago as a post-doctoral fellow of 

the Social Science Research Council. 

GrorcE R. ROCKWELL, JR., transferred from the Marketing Research Division 
AMS, to the Statistical and Historical Research Branch of the Agricultural 
Economics Division, AMS, where he will work in the Price and Trade Re- 
search Section. 

WatterR B. Rocers, who recently completed the course work toward the 
Ph.D. degree in Agricultural Economics at Oklahoma State University, has 
been appointed Assistant Professor, Department of Agriculture, Western 
Illinois University, Macomb. 

Leroy Rupe, Farm Economics Research Division, ARS, is now stationed in 
Montana. 

E.pert O, SCHLOTZHAUER on foreign assignment with the Technical Staff of 

the Food and Agriculture Organization, United Nations Organization, at 

Guatemala has returned to the Feed Grain and Hay Crop Section, Field 

Crop Statistics Branch, Agricultural Estimates Division, AMS. 
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Morris W. Suiits, now in the Philadelphia Office of the Market Development 
Branch, AMS, is in charge of cooperative research with the Eastern Uti. 
zation and Research Division, ARS. 

James S, Sr. Ciam accepted an appointment as Associate Professor of Ap;j. 
cultural Economics at the University of Wyoming on September ], 1957 
He is teaching and doing research in marketing. He was in charge of th 
Cotton Marketing Research Unit, Agricultural Marketing Service, Uj. 
versity of Arizona. 

Ceci. C. Smiru, formerly in the Office of the State Statistician, Agricultuy 


Estimates Division, AMS, at Boise, Idaho, transferred to the Office of the 
State Statistician at Portland, Oregon. 

Houston Smiru has recently accepted an appointment as field representative 
with the Department of Agricultural Economics and Sociology at Texa 
A. and M. College. He received his M.S. degree in January, 1957, from 
Texas A. and M. 

Mervin G. Soir, chairman of the Department of Agricultural Economics at 
Ohio State University, has returned from a trip to 15 Latin-American 
countries where he completed the basic field work in delineating prob. 
lems and making recommendations in the area of agricultural finance in 
those countries for Central Banks. 

Marvin A. Stapum has joined the staff of the Farm Economics Research 
Division, ARS, to work on farm mortgage credit. 

Tuomas L. Stuart, advanced to take charge of the Office of the State Statis. 
tician for Virginia at Richmond, succeeding Henry M. Taylor who retired. 

Hersenrt P. Stutts, having received the M.S. degree from Maryland University 
in June, 1957, joined the Washington, D.C., staff of the Market Organiza- 
tion and Costs Branch, AMS. He is doing research on the marketing of 
frozen foods, 

Henry M. Tay.or, who was in charge of the Office of the State Statistician at 
Richmond, Virginia, retired September 30, 1957, with over 39 years of 
service. 

KENNETH TEFERTILLER, who completed his M.S. work at Oklahoma State Uni- 
versity and served as instructor in the Department of Agricultural Eco- 
nomics for one year, has accepted a fellowship at University of Illinois 
where he is pursuing study toward the Ph.D. degree. 

Mamenrro B. Toraan, who received the M.S. degree in Agricultural Economies 
in June, 1957, from Montana State College, has returned to the Philip- 
pines where he is agricultural economist with the Technical Division, Agri- 
cultural Tenancy Commission, Department of Agriculture and Natural 
Resources. 

E, A. Tucker, formerly Assistant Professor in the Department of Agricultural 
Economics, Oklahoma State University, has resigned to accept a similar 
position at California State Polytechnic College, Kellogg-Voorhis Campus, 
Pomona. 

F. L. UnpERWoop, who has been on leave to serve as Fulbright Exchange Pro- 
fessor of Farm Management Research, Department of Agricultural Eco- 
nomics, Hokkaido University, Sapporo, Japan, has resigned his associate 
professorship in the Department of Agricultural Economics, Oklahoma 
State University, to continue work in Japan. 

ANDREW VANvic joined the staff of the University of Wyoming in August as 
Professor and Head of the Department of Agricultural Economics. Dr. 

Vanvig was formerly on the staff at the University of Arizona. 
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A. F. Vass retired from the position of Professor and Head of the Department 

"of Agricultural Economics, University of Wyoming, in June after 40 
years of service. He will continue on a limited service basis at the 
University. 

Dav VOLKIN, formerly with the St. Paul Bank for Cooperatives, St. Paul, 
Minnesota, has recently joined the staff of the Business Administration 
Branch, Farmer Cooperative Service, USDA. He received his B.S. degree 
at West Virginia University and his M.S. degree at Cornell University. 

Wautam H. Watporr, formerly an economist at the Federal Reserve Bank 
at San Francisco, joined the Washington, D.C., staff of Market Organi- 
zation and Costs Branch, AMS. 

QpeL WALKER, who completed his M.S, degree at Oklahoma State University 
and served as Instructor in the Department of Agricultural Economics for 
one year, has accepted a fellowship at Iowa State College where he is 
pursuing study toward the Ph.D. degree. 

Dutey WALLACE has been appointed Instructor in Agricultural Economics, 
Oklahoma State University, where he is continuing to study toward the 
Ph.D. degree. 

Lyman W. WALLIN transferred from the Agricultural Price Statistics Branch, 
Agricultural Estimates Division, AMS, to be in charge of the Chicago 
Dairy Office, Agricultural Estimates Division, AMS, in October. 

Anraur J. WaLratH, Farm Economics Research Division, ARS, stationed at 
Virginia, has completed requirements for a Ph.D. degree in Agricultural 
Economics at the University of Wisconsin, with a thesis entitled, “Im- 
pacts of the Expanding Urban-Rural Economy in Southwestern Wiscon- 
sin. 

Ricard WALSH recently joined the staff of the Department of Agricultural 
Economics at the University of Nebraska as assistant professor in Decem- 
ber. He did graduate work toward the Ph.D. degree at the University of 
Wisconsin. 

fpwarD H. Warp, Associate Professor of Agricultural Economics and Eco- 
nomics at Montana State College, is on leave as a member of a University 
of Wisconsin team which will assist the University of Indonesia in the 
development of a graduate program. 

W. EarL WELLER is replacing Edward A. Lutz at Cornell University during 
Lutz’s assignment in the Philippines. Weller has had extensive experience 
in private municipal consulting and has served as a director of the Roch- 
ester (New York) Bureau of Municipal Research. 

CerTRUDE WEIsskopr, formerly on the staff at the University of Chicago School 
of Law, joined the Department of Agricultural Economics at the University 
of Nebraska as an assistant economist on a temporary basis. She will do 
research work in the marketing area. 

Datton L. Witson joined the staff of Market Organization and Costs Branch, 
Marketing Research Division, AMS, in July. He was employed as an 
economist in the Economic Research Department of Armour and Com- 
pany, Chicago. 

ia E, Wissincer, formerly in charge of the Chicago Dairy Office, Agricultural 
Estimates Division, AMS, transferred in October to the Dairy Statistics 
Branch in Washington, D.C. as head of that Branch. ; 

(win Wricut, who recently completed his M.S. degree in Agricultural Eco- 

nomics, Oklahoma State University, has accepted a position as Agricultural 

Economist, Soil Conservation Service, Chickasha, Oklahoma. 


Norman G. Wricut, who received the M.S. degree from the Univers: 


RECENT PROMOTIONS in the Agricultural Estimates Division, AMS are: 
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Arizona in 1957, has been employed by the Market Organization and ln 


Branch, AMS, to do research work in livestock marketing at Tucson 
Arizona. 


Earu Fincu, Office of the State Statistician, Virginia. 
GLENN FisHer, Office of the State Statistician, Illinois. 


JAKE Fora, Office of the State Statistician, Virginia. 

ArT Hintzman, Office of the State Statistician, Michigan. 
GERALD Moopy, Office of the State Statistician, South Carolina. 
GENE Rowe, Office of the State Statistician, Florida, 


USDA’s AcricuLTURAL RESEARCH PoLicy COMMITTEE met in Washington from 


October 24 to 25 to review advisory committee functions. Its statement 
reaffirming the objective set forth by Congress in the Research and 
Marketing Act of 1946, said in part, “Greater emphasis is needed on both 
basic and applied research that will lead to (1) new industrial uses fo; 
agricultural products that are economically practicable, (2) improved 
marketing techniques and efficiencies in processing and distribution, (3) 
expanded domestic and foreign markets, (4) developing, maintaining, and 

. . measuring product quality, (5) more effective use of food as a means 
of achieving human vigor and health, (6) balancing production and market 
demand, and (7) improved basic information as a background for agi 
cultural policies and programs.” New members of the 11-man committee 
are Paul S. Armstrong, Harry B. Caldwell, C. Bruce Lyon, and Leroy 
Getting to replace Roy Battles, Homer L. Brinkley, Frank J. Haumont, and 
C. G. King. 


PRESENTATIONS of the plaques and citations to the first ten Fellows of the 


American Farm Economic Association have all been made personally by 
representatives of AFEA on occasions befitting the honors bestowed upon 
these leaders in the development of agricultural economics. 

H. C. Taylor, M. L. Wilson and John D. Black received them at the 
Awards Program of the annual meeting at Lake Junaluska in an impressive 
ceremony conducted by President Harry C. Trelogan and Past President 
Joe Ackerman. Members of the Department of Agricultural Economics at 
the University of Wisconsin held a luncheon in Madison in September in 
honor of Asher Hobson. Joe Ackerman and Vice President Ray Penn made 
the presentation to him on behalf of the Association. T. W. Schultz re- 
ceived his from Joe Ackerman at the National Agricultural Policy meeting 
at Turkey Run State Park, Indiana, in September. The North Carolina 
Department of Agricultural Economics arranged for immediate Past Presi- 
dent Brooks James to make the presentation to G. W. Forster, and similar 
arrangements were made by Past President Harry Wellman and his 
associates at the University of California for T. N. Carver. 

The presentations were made to Joseph S. Davis, E. G. Nourse, and 
Fred V. Waugh in December in Washington, D. C., at a luncheon attended 
by 140 members of the Association from the Washington Metropolitan 
area. The citations were read by Past Presidents O. V. Wells, Sherman E. 
Johnson, and Howard Tolley. True D. Morse, Under Secretary of Agri- 
culture and a former Vice President of the Association, presented the 
plaques. 

The beauty of the hand-made plaques, prepared by a master craftsman, 
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as well as the citations accompanying them received acclaim from those 

articipating in the presentations as being in keeping with the character 
of the recognition. Past President Karl Brandt, who arranged for the 
preparation of the plaques, has been authorized by the Executive Com- 
mittee to obtain additional plaques for presentation to future Fellows of 
the Association. 


THE AMERICAN FARM ECONOMIC ASSOCIATION AWARDS FOR 
RESEARCH IN AGRICULTURAL ECONOMICS, 1958 


To recognize and encourage meritorious research in agricultural economics, 
even awards of $250 each will be sg in 1958 by the American Farm 
Feonomic Association, In addition, three awards will be presented for papers 
contributed by graduate students. 

Selection for the awards will be made from published research, Ph.D. theses, 
and papers submitted for consideration in accordance with the procedures out- 
lined below. 


AWARDS FOR PUBLISHED RESEARCH 


1. Three $250 awards, each in a different field of agricultural economics, 
will be made for publications including bulletins, articles, pamphlets, and mono- 

aphs (textbooks are ineligible) classified in the following categories: 

(a) Farm management and production economics 

(b) Agricultural marketing 
() Agricultural prices 
(d) Agricultural finance 
(e) Land and water economics and conservation 
(f) Theory and methodology 
(g) Agricultural policy 

(h) General agricultural economics 

2, Persons submitting items should indicate the field in which they believe 
the reports should be classified. 

§, Selections will be made from published research bearing the publication 
date of 1957. 

4, Eligible recipients must be less than 41 years of age at the time of 
publication. 

5. Members of the Awards Subcommittee for Published Reports will not be 
digible to submit papers of their own. 

6. Each published report may receive only one award presented by the 
American Farm Economic Association in 1958. An entry may, however, be 
wnsidered as eligible for more than one of the following types of awards: (a) 
best article appearing in the Journal of Farm Economics; (b) Published reports; 
and (c) Ph.D. thesis. 

7, Nine copies are requested of each publication submitted for considera- 
tion. Fewer copies will be accepted in such cases as articles appearing in na- 
- journals available to the judges. In no event should less than three copies 

sent. 

8. The Awards Subcommittee for Published Reports will consist of nine 
yasons, in addition to the Chairman, representing the various designated fields. 
The members of the Subcommittee, all of whom will serve as judges, are: 
Earl O, Heady, Farm Management and Production Economics; Max Brunk and 
‘idney Hoos, Agricultural Marketing; Elmer Working, Agricultural Prices; 
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William Hendrix, Agricultural Finance; Marion Clawson, Land and Water 
Economics and Conservation; W. O. Jones, Theory and Methodology; Carl 
Bottum, Policy; Larry Witt, General Agricultural Economics. 


9. Publications should be sent directly to the Chairman of this Subcommitte. } 


Herman M. Southworth, Department of Agricultural Economics and Rup 
Sociology, Pennsylvania State University, University Park, Pennsylvania, on 
before March 15, 1958. 


AWARDS FOR PH.D. THESES 


1. Three $250 awards will be made for theses prepared by candidates fy 
the Ph.D. degree in any department of Economics or Agricultural Economics, 

2. An entry must be submitted by the head of the department to which the 
thesis was presented in partial fulfillment of requirements for a degree, No 
department may submit more than one thesis for consideration. 

3. Selections will be made from those presented to a graduate school faculty 
during the calendar year 1957. 

4. A published thesis may be entered in both the published report and thesis 
classes but will be eligible for only one award. 

5. Only one copy of an unpublished thesis will need to be sent to the Com. 
mittee Chairman for consideration. If two or three are available it will expedite 
the judging. All copies will be returned after they have been read by the judges, 

6. The Awards Subcommittee for Theses will consist of three persons, in 
addition to the Chairman. These three persons, all of whom will serve as 
judges, are: John Brewster, George G. Judge, Geoffrey Shepherd. 

7. Theses should be sent directly to the Chairman of this Subcommittee, 
Ronald L. Mighell, Production Economics Research Branch, Agricultural Re- 
search Service, Washington 25, D.C., on or before March 15, 1958. 


AWARD FOR Best ARTICLE IN 
JOURNAL OF FarM ECONOMICS 


As has been the practice for a number of years, the Editors and Editorial 
Council of the Journal of Farm Economics will again choose the most outstand- 
ing article published in the Journal during the preceding calendar year (in this 
instance 1957). The amount of this award is $250. 


AWARDS FOR PAPERS CONTRIBUTED BY 
GRADUATE STUDENTS 


1. Three awards will be made for papers submitted by graduate students of 
any department in the United States engaged in training agricultural ecor- 
omists at the graduate level. 

2. Each award shall consist of the cash equivalent of round-trip bus fare 
from the student’s graduate institution to the 1958 Annual Meeting at the 
University of Manitoba, Winnipeg, Canada; a $25 subsistence allotment; and 
100 free reprints of the paper as published in the Proceedings Number of the 
Journal of Farm Economics. 

3. The student shall be free to choose the subject for his paper, which must, 
however, be in the area of agricultural economics and shall be limited to 20 
minutes’ reading time or 9-10 pages of double-spaced typed manuscript. 

4, Each department may submit only one paper, selected by a committee of 
that department. Papers with joint authors are not acceptable. 

5. Department heads shall decide which persons qutiily as “graduate stu- 


dent 
insti 
6. 
Eco 

15, 
7 

exp 
The 
Me 

wil 

as 

the 
in 
the 
Ec 
int 

fu 
SO 
me 

N 

th 

t 
E 
( 


News Notes 185 


dents.” However, full-time staff members working on a degree at their home 
institutions shall not be eligible. 

6, Each department head shall notify Chairman Gordon Ball, Department of 
oMmittee, Economics and Sociology, Iowa State College, Ames, Iowa, on or before March 
nd Run] | 15, 1958, if his department expects to submit a graduate student's paper. 
1ia, On or 7. The winners of the three awards will be notified by June 15, and will be 
expected to read their papers at the Annual Meetings at Winnipeg, Canada. 
Their papers will be pu lished as part of the Proceedings of the 1958 Annual 


1d Water 
Carrol] 


ngs. 
dates fo, ve ihe Awards Subcommittee for Graduate Students’ Contributed Papers 
Nomics, will consist of four persons, in addition to the Chairman, all of whom will serve 
*hich the as judges: J. C. Gilson, H. W. Halvorson, R. J. Hildreth, and W. H. Pierce. 
gree. No 9, Five typed copies of each paper shall be sent directly by departments to 
the Chairman of this Subcommittee, Gordon Ball, on or before May 15, 1958. 
1 faculty Announcements of the 1958 awards will be made at the 1958 annual meet- 


ing of the American Farm Economic Association. Names of the recipients of 
ad thesis the 1957 awards will appear in the Proceedings Issue of the Journal of Farm 


| Economics. 

1€ Com. These awards are financed from a fund donated by individuals and firms 
expedite interested in advancing research and scholarship in Agricultural Economics. The 
judges, funds and programs are administered by the American Farm Economic As- 
Sons, in sociation, General inquiries and requests for additional copies of this announce- 


erve as ment should be directed to the Chairman of the Awards Committee, William H. 
Nicholls, Box 1819, Vanderbilt University, Nashville 5, Tennessee. 


umittee 
ral Re. LAND ECONOMICS INSTITUTE, UNIVERSITY OF ILLINOIS 
The Land Economics Institute to be held at the University of Illinois during 
the summer session, June 17-August 8, 1958, will offer graduate courses in 
the following subjects: World Land Tenure Systems, Land Economics Research 
ee Methodology, Economics of Resource Use, Land Use and Control in Industrial 
ditorial Economies, Legal Aspects of Land Use, and Land Use and Tenure Improve- 
tstand.- ment in Agrarian Economies. 
(in this A graduate seminar on Theoretical and Institutional Bases for Modern Land 


Policy will include discussions by: C. L. Stewart, C. B. Baker, E. R. Swanson, 
G. P. Wibberley, H. W. Hannah, Marion Bandini, T. W. Schultz, Marion Claw- 
son, C. E. Kellogg, L. B. Wetmore, and J. F Timmons. 

; Members of regional land tenure committees sponsored by the Farm Founda- 
nts of tion will meet at the University of Illinois during the institute. The institute will 
— be in two four-week sessions, June 17-July 11 and July 14-August 8. The insti- 
tute is planned to provide an exceptional opportunity for study in the field of 


- = land economics. For further information please write Professor Harold G. Hal- 
: F crow, Head, Department of Agricultural Economics, University of Illinois, 
Urbana, Illinois, 
of the 

SUMMER INSTITUTES FOR FOREIGN STUDENTS 
must, Wuo ArE ENTERING THE UNITED STATES FOR GRADUATE WorK IN ECONOMICS 
to 20 AND AGRICULTURAL ECONOMICS 
neil In 1958, 1959 and 1960, summer institutes are planned for the above stu- 


dents, to provide intensive training in basic economic analysis and in oral and 
ahi written English. There will also be some introduction to the United States 
economy and to United States culture. 
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Each program will begin about July 10 and end about September 19 alt 
will be set up to take care of approximately 50 students. ae 
All colleges and universities in the United States offering graduate instruction 
in economics and agricultural economics, and government and international 
agencies and other institutions concerned with foreign students in the United 
States, are invited to recommend candidates for admission. Application 
to be used for recommending candidates and for applying for admission ars! 
available from the Institute of International Education, 1 East 67th St 
New York 21, New York. Ri 
All expenses of the students accepted, including additional travel and niall 
tenance charges implied by attendance, will be covered if necessary. But the 
students, and their sponsoring institutions, will be invited to contribute to the 
extent they are able. : 
These institutes are supported by a grant from the Ford Foundation. 


NOTICE 


As a change from previously announced dates, the 1958 Joint Annual Meet 
ing of the Association with the Canadian Agricultural Economics Society will 
be held August 20-22 in Winnipeg, Canada. 


LAND ECONOMICS 


A Quarterly Journal of Planning, Housing & Public Utilities 
Founded in 1925 


Among Articles Appearing in November 1957 Issue: 


Mechanization of Agriculture in Turkey 
The California Court Reference Procedure: Economics and Law in the Allocation of 
Resource Use in Thailand Gerald E. Korzan 
Urban Pressures on California Land Howard F. Gregor 
Support for Institutional Changes in Underdeveloped Countries ..V. Webster Johnson 
Social Area Analysis: A Critical Appraisal ..Amos H. Hawley and Otis Dudley Duncan 
Feather River Water: A Reply Janes DeHaven and Jack Hirshleifer 
Commentary: On Wendt’s Theory of Land Values Richard U. Ratclif 
The Railroad Passenger Deficit: A Comment Michael Conant 


Published in February, May, August and November 
Annual Subscription $6.00 Single Copy $2.00 — 


Sterling Hall, University of Wisconsin, Madison 6 
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